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INTRODUCTION TO THE FIRST EDITION 

(1874) 



Evert one who has had the good fortune to study at the Royal Saxon Mining 
Academy, in Freiberg, will bear witness to the efficacy of the system there pursued for 
instructing young students in the art of distinguishing mineral species on the spot, by 
the aid of a tolerable memory and an intelligent observation of a few of their most 
striking physical properties. 

No tables based upon purely physical properties can enable one to identify all 
species; though the greater one's experience in the field, the fewer minerals will re- 
quire a laboratory investigation. 

There are three applications for which these tables were more particularly 
designed: 

The first is in the class-room, as an artificial memory to the student practising 
instantaneous determination; the second is for the prospector, geologist, or mineralo- 
gpt in the field, as an occasional reminder of some point which was escaping his atten- 
tion, and to suggest the simplest methods of discovering the identity of minerals if 
the physical tests fail; and third, they may prove serviceable to him who, though 
neither geologist nor mineralogist, is impelled by business or love of nature to collect 
minerals. 

In America mineralogists have very generally agreed to consider Dana's last edi- 
tion as authority on most disputed questions, and in nothing does this great work 
more clearly show the incredible industry, care, and good judgment of its author than 
in the considerations which have influenced him in regard to the choice of names for 
minerals. He has given to this essential though less professional part of the subject 
80 much thought, has weighed so fairly and justly the claims of rival claimants to the 
right of naming, and has altered objectionable names with such independence and 
ability, that it would be strange indeed if an American book on any branch of the 
subject did not make Dana's nomenclature the basis of its own. This has been done 
in the present tables. 

Every true mineral is a deiinUe chemical compoundf or dement, homogeneous through- 
out its parts, and capable of expression in a formula which represents — aZ least — the 
proportion in which the atoms of the same or different elements are associated together 
in its molecule. 

Its molecule is a distinctive whole, — the unit of its mass^ — and incapable of division 
80 long as the mineral retains its charcuieristic properties; and any formula which repre- 
sents the mineral as consisting of two compounds is in antagonism with this fundamental 
principle, and can convey no dear idea of unity to the mind. 

Starting with these postulates, as soon as I had decided to add a column of formulas 
to the tables, I determined to try, to the best of my ability, to reconcile the most 
reliable records of analysis with it, and if possible, in the lignt of the modern chem- 
istry, to push this effort beyond mere empirical percentages to the construction of 
rational formulas. * * * 

It is understood, of course, that what I have said as to the exclusion of the sign 
+from the formulas of minerals has no reference to the molecules of water, which 
always accompany crystallization in certain minerals; nor have I deemed it necessary 
to indicate this water by the symbol aq., for the reason that+6aq., or +12aq., seems 
inconsistent with a pure chemical notation. * ♦ * 

JV 



PREFACE TO THE SECOND EDITION 

(1877) 



It is with great satisfaction that I note in the lately issued " Text-Book of Miner- 
alogy by Mr. E. S. Dana, on the plan and with the co-operation of Professor James D. 
Dana" (New York, Wiley, 1877), that the principle wmch must govern the construc- 
tion of mineral formulas, — ?'.e., the imity of the mineral molecme, — and which I so 
strongly emphasized in the preface to the first edition, finds abimdant recognition 
throughout. Not indeed everywhere, and not in the form of rational, but generally in 
that (H empirical formulas: yet this latter form of stating the constituents of a mineral 
seems vastly preferable to that of sei)arate compounds united by the sign plus (+). 
It cannot be doubted, either, that until we are more advanced in our knowled^ of the 
conditions affecting the existence of the gaseous, the liquid, and more especially the 
solid molecule, the safest method of writing a mineral formula is the empirical. But 
who would shut his eyes to the lines of order which rational formulas point out, im- 
perfect though they be? 



PREFACE TO THE THIRD EDITION 

(1891) 



The first edition of this work was meant to be an English translation, with im- 
provements earning for it the right to be considered a new edition, of the " Tabellen 
zur Bestimmung der Mineralien, by Professor Dr. Albin Weisbach; but before it was 
fairly commenc^ I saw that it would have to be modified in many particulars in 
order to meet the wants of American readers. The changes and additions were so 
numerous as to make virtually a new book, in which, however, the general plan 
sketched by Dr. Weisbach was followed. The Freiberg school in the hands of Werner 
and Breithaupt was essentially the physical school of mineralogy, great attention 
being paid to outward characteristics, and especially to crystal system and form. 
Even at the time of the publication of the first edition of these tables no account 
was tsdcen in Freiberg of the great progress in the science of chemistry, but the formu- 
las of minerals were written in the style of the unfortunate reaction from the lucid 
views of Berzelius, with the symbol for the water molecule HO. This was why the 
present writer felt it important to calculate the chemical formulas of minerals in the 
first edition of this work according to the light of the " new " — really the old — chem- 
ical theory, and he believes that it was the first time that this had been done in this 
coimtry. 

It will appear, from the fragment of the preface to the first edition which is 
retained, that ne did not presimie that this effort would be successful in all cases; but, 
considering the fact that perhaps as much has been learned of minerals and of chemical 
theory relating to them since 1874 as had been acquired up to that date; and consid- 
ering also the fact that in seeking for rational formulas out of a mass of analyses by 
different chemists, without the opportunity of practically testing his assumptions, he 
was groping in the dark, it is very gratifying to him to observe, that the most modern 
formulas by the masters of greatest authonty agree in a large number of cases accu- 
rately with those presented in this book at that time. Still a greater number differ 
from his tentative formulas of 1874 only because of the additional and more accurate 
data concerning the respective minerals obtained since that date. He is also happy 
to note that the principle for which he then contended, of the unity of the mineral 
molecule, in opposition to the theory of Professor J. D. Dana, has been tacitly conceded 
by all modem writers, including Professor Dana himself. 

In rewriting the tables from beginning to end at the present time it was clearly 
unnecessary to repeat the preliminary work in mineral formulas, which the writer 
had imdertaken at a great disadvantage, because no authoritative references were 
to be had. 

With a work at hand so universally accepted as that of Dr. P. Groth's " Tabel- 
larische Uebersicht der Mineralien " the old formulas of the former edition of this work 
became superfluous, and were — ^it is true, somewhat regretfully — displaced to make 
room for their betters. Dr. Groth has been made the standard authority on crystal 
system and chemical formula throughout this work, though in the latter the order in 
which he has placed the elements in his formulas has been frequently changed to con- 
form with the practice adopted in the earlier edition of placing the cathions as much as 
possible first and the anions last. * * * 

A new departure has been made in some of the terms used in describing a mineral, 
not without considerable reflection. The English vocabulary of mineralogy lacks 
many words of great utility in descoUHMBinerals. '' Eingesprengt '' has been ren- 

rf 



PREFACE TO THE THIRD EDITION vii 

dered in other books ''disseminated/' or "diffused," but these words do not convey 
the picture to the mind of what is meant as well as "interspersed/' which has been 
adopted in this work. "MuschUg/* "schalig/* and "schuppig" are rendered "con- 
choidal/' "«/ieWy/' and "scaly" m the following pages. "Sftulig" and "stanglig" 
are given as "colmnnar" and stalky." The latter word is somewnat barbarous, but 
is believed to convey the idea as well as "stem-like," besides being shorter. 

One who contends for elegant diction may be shocked to see Erythrite described as 
" warty," but the figure is graphic if homely. The greatest difficulty in choosing terms 
as eqmvalents was experienced when "broad stalky," "short stalky," "fine remform," 
et<3., were required. There was no help for it, however, short of periphrasis, which 
woiild have added to the size of the book without other advantages than euphony, and 
this, whether or not wisely, was thought an insufficient one. ***** 

The historical part of the table [ofelements] is taken from a printed sheet prepared 
many years ago by the writer for his chemical class in the Franklin Institute. 

Following the excellent plan of Weisbach's new table, notes as to the habit and 

structure of minerals have been added in the old colimin of " Crystal System," after 

the letters H. and S. respectively. The fracture has been appended to Cleavage, after 

the letters Fr, Under the colimin of " Remarks " are given the specific gravities (" G.") , 

the chemical tests, etc., and the minerals associated with the species described ("A."). 
* * * 

I wish to acknowledge my indebtedness for suggestions to Mr. C. Bement, Pro- 
fessor H. B. Cornwall, Professor Wolcott Gibbs, VfiUiam Crookes, F.R.S., P.P.C.S., 
and very especially to Professor F. W. Clarke. 

Philadelphia, 1891. 



PREFACE TO THE FOURTH EDITION 

(1896) 



More use than formerly has been made of the numbers in the scale of fusibility. 
Such numbers, except when it is otherwise specified, refer to von Kobell's scale, given 
on page 120. * * * 

P. F. 

November, 1896. 
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ABBRE VI ATIONS 



ac acicular, acid 

acu acute 

adm adamantine 

am amorphous 

amn ammonia 

ang angular 

argil argillaceous 

art artificial 

astring astringent 

az azure 

BB before the blowpipe 

bas basal 

bit bitter 

blk black 

blu blue 

bluh bluish 

bot botryoidal 

brec brecciated 

brit brittle 

bm brown 

bmh brownish 

bmz bronze 

but button 

can candle 

cap capillary 

ch charcoal 

choc chocolate 

elm columnar 

clss colorless 

civ cleavage 

cmn common 

cnch conchoidal 

comp compact 

cop copper 

crxl cryptocrystalline 

ctg coating 

cub cubic 

cyln cylindrical 

decomp decomposed-es-ing 

decrep decrepitates 



deflag deflagrates 

den dendritic 

dir direction 

dissem disseminated 

dist distinct 

dk dark 

dodl dodecahedral 

dsto distorted 

duct ductile 

efifervesc efifervesces-ing, etc. 

elas elastic 

elng elongated 

emin eminent 

emld emerald 

ethy earthy 

exfol exfoliates 

fib fibrous 

fl flame 

fix flexible 

fn-gr fine-grained 

fnly finely 

fol foliated 

fr fracture 

fi^ fragments 

fus fusible 

gen general-ly, etc. 

gltg glinting 

gran granular 

gm green 

gmh greenish 

gry gray 

gryh grayish 

H habit 

hex hexagonal 

hly highly 

hmhd hemihedral 

hmph hemimorphic 

holh holohedral 

hxdl hexahedral 

icst icositetrahedral 
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ABBREVIATIONS 



imp imperfect 

incr incrustation 

inds indistinct 

infus infusible 

insol insoluble 

insp interspersed 

ism isometric 

lam lamellar 

lent lenticular 

Ingt longitudinal-ly 

It light 

Ivndr lavender 

magn magnetic 

mal malleable 

masv massive 

mcl monoclinic 

mere microcosmic (salt) 

met metallic 

mic micaceous 

m. o. p. mother-of-pearl 

mtdl metalloidal 

nitr nitric 

nod nodular 

obs observable 

obt obtuse 

oc occasionally 

ochr ocher 

octl octahedral 

octn octahedron 

opq opaque 

orcl orthoclase 

orm orthorhombic 

part particles 

perf perfect 

pi pale 

plch pleochroic 

plcm pleochroism 

powd powdery 

precip precipitate 

prly pearly 

prmc prismatic 

prsm prism 

psdm pseudomorph 

pulv pulverulent 

pungt pungent 

pyrl pyramidal 

pyrt pyritohedral 

r plus imit rhombohedron 



rd red 

rdl radial 

rdsh reddish 

reac reaction-s, etc. 

refrac refraction-ive, etc. 

res resinous 

ret reticulated 

rtr rather 

rhdl rhombohedral 

rhdn rhombohedron 

md rounded 

mfm reniform 

S structure 

satn satin 

sbcn subconchoidal 

scy scaly 

sclh scalenohedral 

sect sectile 

seld seldom 

sep separate, separation 

shly shelly 

silv silvery 

slky silky 

sm small 

smts sometimes 

smwh somewhat 

sol soluble, solution 

sphl spheroidal 

spin splintery 

stal stalactitic 

stel stellate 

stky stalky 

stl steel 

subl sublimate, sublimes 

subst substance 

sulph sulphur-ic, etc. 

surf surface 

tab tabular 

tetr tetrahedral 

tol tolerably 

tr trace 

trcl triclinic 

trig trigonal 

tmc tnmcated 

tmsh tamish-ed 

trpz trapezohedral 

trsl translucent 

trsm transmitted 



ABBREVIATIONS 



xiu 



tiBp transparent 
ttar tetartohedral 
ttig tetragonal 
unct unctuous 
unvn uneven 
vilt violet 
vitr vitreous 
vol volatile, volatilizes 



vrdg verdigris 
wh white 
wrty warty 
xl crystal 
xln crystalline 
yel yellow 
yelh yellowish 



(111). 

(HO), 
(100), 
(101), 
(Oil), 
(010), 
(001), 

(idTo), 
(11^), 

(lOTl), 
(0001), 



CRYSTALLOGRAPHIC SYMBOLS 

octahedron, unit pyramid. 

dodecahedron, unit prism. 

cube, second order prism, macropinacoid, orthopinacoid. 

second order pyramid, macrodome, orthodome. 

brachydome, clinodome. 

brachypinacoid, clinopinacoid. 

basal pinacoid. 

hexagonal prism of first order. 

" " of second order, 

hexagonal pyramid, 
basal pinacoid. 



TABLES 



FOR THE 



DETERMINATION OF MINERALS 



I MINERALS OF 



Name 



Ctopper 



color 



copper-red 



Bomite 

(Buntkupferkies, 
Erubescite) 



Hlceolite 

(Arsennickely 
Rothnickelkies) 



Melonite 



Breithanptite 
(Antimonnickel)^ 



copper-rd to 
bmz-yel 



It copper-red 



rdsh-white 



copper-red 
vilt hue 



Btra&k 



copper-red 



black 



brownish-black 



dark gray 



red-brown 



Hardni 



2.75 



3.50 



5.25 



Tenacity 



malleable 



sect to brittl 



brittle 



5.5 



brittle 



METALLIC LUSTRE 



Bed 



Cryital System 
Habit and 
Structure 



Ism 

H, octl, cub, 

dodl 
S, masv, 

insp, ctg, in 

sheets, lam, 

wiry 

Ism 

H. cub, dodl 

S. masv, insp 



Hex 

H. obt pyrl 

S. masv, insp 



Hex 

H. gran, fol 

Hex 

H, thin tab 
S. insp 



Cleavage and 
Fracture 



Fr, hackly 



Chemical Formula 



Cu (oc with Ag, As, 
Sb, Bi, etc) 



CuaFeS, 



NiAs (oc with Fe, 
Co, Sb, and S) 



Ni.Te 



2-^W 



NiSb (o(; with galena 
and tr Fe) 



BEMABKS 

Sp Or, Beaotions 

A = Associated Minerals 



G. 8.9. 

BB ch, easily fus, on cool- 
ins covered with blk oxide. 
Sol in nitr ac, giving red 
fumes and penetrating odor ; 
deep blue on addition of anin. 
A. In beds and veins usually 
near igneous rocks. 



G. ± 5.0. 
Gop-col fresh fract. BB fus to 
bnt magn globule. Sol in nitr 
ac, with Sep of S. il.Chalcopy- 
rite, Malachite, Chalcocite. 



G. 7.5. 

Xls rare. BB ch. As fumes. 
Fus to but. 

A. Chloanthite, Smaltite, Bis- 
muth, Silver Arsenic Barite, 
Fluorite. 



G. 7.5. 



G. 7.5. 

Weathers reddish-blue. BB 
like Niccolite, but with reac 
for Sb in place of As. 
A. Chloanthite, Galenite, 
Blende, Calcite. 



I MINERALS OF METALLIC LUSTRE 



Name 



Stembergite 
(Silberkies, in 
part) 



Gk>ld 



Electmin 



Calaverite 

Somite 

(Buntkupferkies, 
Erubescite) 

Pentlandite 

MiUerite 

(Gelbnickelkies, 
Haarkies) 



Chalcopyrite 

(Kupferkies, 
Copper Pyrites) 



Color 



Btra&k 



pinchbeck-brown 
bronze-yellow 



gold-yellow 



yellowish-white 



TroUite 

Pyrrliotite 

(Magnetkies) 



bronze-yellow 

reddish 

pi nehbeck-bro wn 



light brnz-yel 

speiss to 
bronze-yellow 



black 



Hardni 



Tonaeity 



1.5 



gold-yellow 



yellowish-white 



yelh-gray 
greenish-black 



brass-yellow 



metallic 
bronze-yellow 



It brnz-brn 
black to bright 



green-black 



black 
black 



2.5 



2.5 



2.5 
3.5 



sectile 



malleable 



malleable 



brittle 
brittle 



3.75 
4 



4 
4.5 



brittle 
brittle 



sect to brit 



brittle 
brittle 



2 YELLOW 

Yellow 



Crystal System 
Habit and 
Btruoture 



Orm 
H. scaly 
S. massive 



Ism 

H, octl, cub, 

dodl 
S, insp, 

masv, lam, 

ctg 

Ism 

H, octl, cub 

S. insp, 

masv, lam, 

ctg 

H. massive 

Ism 

H. cub, dodl 

S» masv, insp 

Ism, S. masv 

Hex 

H. rhdl, cap, 

ac 
S. masv, insp 

Ttrg 

H, p)rr, sphe- 
noidal 
S, masv, 
insp, rnfm 

Massive 

Hex 

ff. tab 

S, masv, insp 



Cleavage and 
Fracture 



Civ. basal 
Fr, short 
fib 



Fr, unvn 
Civ. Ill 



Civ. Ill 

Civ. R perf, 
Fr. fibrous 



Civ. 001 inds, 
201 inds 



Civ. bas perf, 
prsm less so 



Chemical Formula 



AgFeA 



Au (usually with Ag) 



xAu+t/Ag 



(Au,Ag)Te, 
CuaFeS, 



(Fe,Ni)S 

NiS (tr Fe and Cu) 



(Cu2)S2(Fe2)S, 



FeS 

FeuS,, 



Bp Or, Beaotions 
Asiociated Mineral! 



G. 4.2. 

Gen brightly tarnished. BB 
fus to magn but on the surf 
of which separated met silver 
shows. Sol in aqua regia, 
with Sep of S and A|^l. 
A. Pyrargjnrite, Stephanite, 
Proustite, Arsenic, Barite. 

G. 15.6-19.5. 

Xls often deformed. BB 
fus easily to gold-yel but. 
Not sol in any single acid. 
A, Psrrite, Galenite, Blende, 
Arsenop3rrite, Antimonite, 
Quartz. 



G. 12.5-15.5. 

BB etc., see Gold and Silver. 
A. Pyrite. 



G. 9. 
G. 5. 

Fresh surf after few hours 
tarnishing red, after longer 
time bluish-red, rdsh-blue, 
and blue. (See II.) 

G. 4.60, non-magn. 
G.5. 

Usually in cap xls or ra- 
diating tufts. BB in open 
tube SOs. Fus to a magn 
but. A. Chloanthite, Gers- 
dorffite, Siderite, Barite, Flu- 
orite. 

G. 4.2. 

In matrass decrep and yields 
S. In nitr ac gm sol with 
sep of S. Sol becomes blue 
on addition of amn. 
A. Malachite, Bomite, Tetra- 
hedrite, Galenite, Blende, Py- 
rite, etc. 

G. ± 4.78. 
G. 4.5. 

In great part ma^, fre- 
quently containing Ni. Xls 
rare. BB fus to black magn 
mass. O F red. 
A. Psnrite, Chalcopyrite, Ga- 
lemte^ et.<i.> fe\.^. 
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I MINERALS OF METALLIC LUSTRE 



Name 


Color 


Btra&k 


Hardni 


Tenacity 


CarroUite 


light steel-gray 

white speiss- 
yellow 

pale brass-yellow 




5.5 
6 

6.5 


brittle 


ICarcaaite 

(Speerkies, 
Kammkies) 

Pyrite 

(Mundic, 
Schwefelkies, 
Eisenkies, Iron 
Pyrites) 


black 
black 


brittle 
brittle 



Mercury 


tin-white 




liquid 




Sylvanite 
Krennerite 


tin-white 








silv-wh to brass- 

yel 






brittle 










Bismuth 


silv-wh rdsh hue 


gray 


2.25 


sect to brit 


Tellurium 


tin- white 


gray 


2.5 


brit to sect 


Hessite 

(Tellursilber- 
glanz) 


lead-gry to stl-gy 


gray 


2.5 


malleable 


Silver 


silver-white 


silver-white 


3 


malleable 



2 YELLOW 



3 WHITE 



Cryital Byftem 
Habit and 
Btrueture 


Cleayage and 
Fracture 




REMARKS 


8p Gr, Seaetloni 
A= AMOcUtad Minerals 


Tsm 

Oriii 

H. tab, elm, 

pyrl 
S. rnfm, masv 

Ism 

H. cub, pjrrt, 

octl 
iS. rnfm, lumpy, 

maRv, insp 


Fr. subcnch 

Civ. 110 rtr 

perf 
Fr. fib, fn-gr, 

comp 

Civ. Ill & 100 

inds 
Fr. fn-gr, 

comp, fib 


CuCoA 
FeS, 

FeS, 


G. 4.85 
G. 4.7. 

BB, etc., like Pyrite. 

A. Pyrite, Blende, Qalenite, 

Anenopyrite. 

G. 5. 

In closed tube, subl of 8 
and macn residue. 
A. Galenite, Blende, Aneno- 
pyrite, Magnetite, Specular* 
ite, Siderite, etc. 



Ism 

(in art xls) 



Orm 

Hex 

H. rhdl, 

S. insp, masv 



Hex 

Zf. rhdl, short ac 

S. masv, insp 

Ism 
S. masv 



Ism 

H. hxdl, octl 
S. masv, insp, 
hackly, cap, 
lam, ctg, ret 



Civ. 001, perf 



Civ. bas perf 
2021 less so 



Civ. 110 perf 
Fr. fn-gr 



Civ. inds 
Fr. fn-gr 



Hg (often with a 
little Ag) 



Ag, Au, Te, Sb 



Bi 



Te 



Ag,Te 



Ag 



G. 13.5. 

BB vol and 
drops. 



condensing in 



(See p. 12.) 
G. 8.353. 



G. 9.7. 

Often brightly tarnished. Xls 
very rare. Melts in can fl. BB 
fus,vol. Xliseson cooling. A. 
Smaltite, Chloanthite, Bar- 
ite, Casiriterite, Wolframite, 
Molybdenite. 

G. 6.2. 

Melts in can fl. BB fus, vol, 
gives gm tinge to fl, and wh 
coat. A. Gold, Sylvanite. 

G. 8.5. 

(Var Petiite, iron-blk,^brit. 
G=0, — contains Gold.) Melts 
in can fl. Tarnishes blk. BB R F 
fus andj cooling, shows whjtien- 
dritic silver. A. Native Gold. 

G. 10.5. 

Often tarnished yel, bm, oi 
blk. Xls often deformed. 
BB fus easilv to wh but. 
O F faint rea ctg of oxide. 
Xlises on cooling. Sol in 
HNOi, precip by Ha. 
A. Argentite, Pvrargyrite, 
Proustite, Barite, Quarts. 
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I MINERALS OF METALLIC LUSTRE 



Name 


1 
0<dor ttrwLk 




T«naeitF 


(Arquerite, 
KoDgsbergite) 


silver-white 


gray 


3 


brittle 


Antimony 


tin-white 


gray 


3 


sect to brit 


Domeykite 

(Arsenkupfer) 


tin-wh to stl-gry 


gray 


3.25 


brittle 


▲llemontite 


tin-wh to rdflh- 
gray 


gray 


3.5 


brittle 


Dyscrasite 

(Antimonsilber) 


silver-white 


gray 


3.5 


sectile 


Oubanite 


briiz to brass-yel 


rdsh-brnz to blk 


4 


brittle 


Safilorite 


tin-white 


gryh-blk 


4.75 


brittle 


Lbllingite 

(Arsenikalkies, 
Pharmakopyrite) 


tin-white 


grayish-black 


5 


brittle 


Bmaltite 

(Chloantite, 
Weissnickelkics) 


tin-white 


gray 


5 


brittle 


Qendorillte 

(Graunickelkies, 
Arsennickelkies) 


tin-wh to blu-gry 


lead-gry to tin- 
wh 


5 


brittle 
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Ciystal 878tem 
Habit and 
Structure 



Ism 

Zf. dodl 
S. masv, insp, 
ctg 

Hex 

iy. rhdl 

S. insp, masv 



S, masv, insp 



Hex. H. rhdl, 
rnfm, am 

Orm 

H. elm, tab, 
obtuse pyr 
S, masv, insp 

Ism 

Orm 

Orm 

H. ac 

S, masv, insp 



Ism 

H. hxdl octl 
S, masv, 
insp, ret 

Ism 
H. octl 
S. masv 



Cleavage and 
Fracture 



Civ, bas perf 
R and-4 R 

dist 
Fr. granular 



Fr, uneven 



Civ. bas dist 
Fr.gran,unvn 



Civ, cub 

Civ, 010, dist 

Fr. comp, fn- 
gran, stky, 
fib 



Fr. comp, short 
fib, f n-gran 



Civ. cub, rtr 
perf 



Chemical Formula 



(Ag, Hg) 



Sb 



CUaAs 



SbAsa 



AgaSb 



CuFe^S* 

C0AS2 

FeAsa 



(Co,Fe,Ni,)Asa 



(Ni,Fe)AsS 



BE1SABX8 

8p Or, Beactions 

A => Associated Minerals 



G. 10.5-14. 

BB mercury vol, silver left. 
(See preceding.) 
A. Cinnabar. 



G. 6.6. 
Xls very rare and small. 
Melts in can fl. BB fus, 
giving wh coat. When heat 
ceases the but continues to 
glow, giving wh fumes and 
crusting over with oxide. 
The wh coat colors the R F 
bluh gm. Xlizes from fus. 
A. Antimonite. Kermesite, 
Smaltite. 

G. 7.5. 

BB arsenic fumes and mal 
but of copper. Sol in HNOs 
but not m HCl. 
Algodonite (CucAs) and Whit- 
neyite (CusAs) are aUied spe- 
cies. 

G. 6.203. 



G. 9.5. 

Often tarnishes dark gray. 
Melts in can fl. BB fus to 
but, ctg coal with white antim 
ox and leaving pure silver. 
A. Galenite, Arsenic, Pjrrar- 
g3n*ite. Silver, Smaltite. 

G. 4.05. 
G. 7.1. 
G. 6.8. 

Xls rare. Closed tube, subl 

of As. BB odor of As and 

magb but. 

A. Galenite, Blende, Pyrite, 

Magnetite, Caasiterite, Sid- 

erite. 

G. 6.8. 

Often with apple-green ctg. 
In closed tube As. BB iG 
odor, and fus to but contain- 
ing Fe,Co,Ni. 

A. Niccolite, Bismuth, Prous- 
tite, Barite, Fluorite, Siderite. 

G. 6. 

In closed tube decrep and 
deposits sulphide of arsenic. 
Decomp by HNOs, with for- 
mation of gm sol and sep 
of S and AssOs. 
A. Niccolite Siderite. 
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I MINERALS OF METALLIC LUSTRE 



Name 


Color 


ttrwLk 


Hardni 


TtnaeltF 


Qlaucodot 


gryh tin-wh 


black 


5 


brittle 


Linnsite 
(Kobaltkies) 


red silver-white 


grayish-black 


5.25 


brittle 


Oobaltite 

(Kobaltglanz) 


red silver-white 


grayish-black 


5.5 


brittle 


Arsenopyrite 

(Mispickel, 
Arsenides) 


tin-white 


grayish-black 


5.5 


brittle 


Ullmaimite 

(Antimonnickel- 
kies) 


tin-white 


black 


5.5 


brittle 


Rammelsbergite 


tin-wh to rdsh 


gray-black 


5.75 


brittle 


Skutterudite 
(Tesseralkies) 


tin-white 


grayish-black 


5.75 


brittle 


Sperrylite 


tin-white 


black 


6.5 


brittle 


Iridosmine 

(Sisserskite) 
(Newjanskite) 


tin-white 


grayish-black 


7 


slightly mal 
to nearly 
brit 
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Cryttal System 
Habit and 
Structure 



Orm 



Ism 

H. octl holh 



Ism 

H, hxdl, octl, 

dodl, hmhd 

S. masv, insp 



Orm 

H. elm, ac, 
tab, pyr 
5. masv, insp 



Ism 



Orm 

Ism 
H, octl 
S, masv 



Ism H. cub 

Hex 

H. rhdl, scaly 



Cleavage and 
Fracture 



Civ. 001 rtr 
perf 



Civ, cub perf 
Fr. gran 



Civ. 110 dist 
Fr, fn-gr, thin 
stky 



Chemical Formula 



(Co,Fe),(As,S), 
(Ni,Co,Fe.)3S4 



(Co,Fe)AsS 



FeAsS or Fe(As,S); 



Civ, cub perf 



Civ. prsm 
Civ. cub (dist) 



Fr. cnoh 



Civ. bas, perf 



NiSbS 



(Ni,Co,Bi,Fe)(As,S); 

CoASa 



(Pt,Rh)(As,Sb)a 

xlr+yOs (with Rd, 
R, Cu, Fe, Ru) 



BEMABKS 

Sp Or, Reactions 

A = Associated Minerals 

G. + 5.95. 



G. di 4.9. 

BB As and S odor. Fus to 
magn but. Sol in HNOs with 
sep of S. 

A. Chalcopyrite, Tetrahe- 
drite. Siderite. 

G. 6. 

BB gives off S and As and 
fus to ma«n but. Sol in 
warm HNOs, sep arsenic 
oxide and sulph. A. Chal- 
copyrite, Pyrrhotite (Mag- 
netopvrite),Molybdenite, Am- 
phibole Pyroxene. 



G. 6. 

Xls deficient in facets. Often 
tarnished gray or bright. 
BB As odor. Gives magn 
but. Decomp by HNOs, sep 
arsenic acid and S. A. 
Blende, Galenite, Chalco- 

gyrite, Pyrite, Magnesite, 
assiterite. 



G. 6.3. 

Closed tube, faint wh subl. 
Open tube, S and Sb fumes, 
the latter condensing on the 
sides, and not vol. BB fus 
to but, boils and gives Sb 
vapors which coat coal. 
Decomp by HNOs, forming 
gm sol, with sep of sulph 
and Sb ox. 
A. Galenite Chalcopyrite. 



G. ± 7. 



G. 6.7. 

In matrass subl of met As. 
Open tube wh fumes of 
arsen acid. BB As odor. Fus 
to but. A. Cobaltite and 
ores of Co, Ni, Cu, Ag. 



G. 10.6. 



G. 19.3-21. 12. 

BB infus. At high temp. 
Sisserskite gives on Os, but 
suffers no other change. 
Newjanskite gives no Os 
odor till fused with nitre. 
A. Gold and Platinum. 
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I MINERALS OF METALLIC LUSTRE 



Name 



Color 



Lead 

Molybdenite 

(Molybdanglanz) 



Nagyagite 

(Blattertellurerz) 



Sylvanite 

(Schrifterz) 
(See p. 6.) 



Pyrolnsite 

(Weichman- 
ganerz) 

Tetradymite 

(Tellnrwismuth) 



Joseite 

Aikinite 

Jamesonite 
(Federerz) 



lead-gray 
rdsh lead-gry 



blk lead-gry to 
iron-blk 



It steel-gray 



dk steel-gry to It 
iron-blk 



pi steel-gray to 
silver-white 



Btro&k 



lead-gray 
bluh-gr}', lustrous 



grayish-black 



gray 



black 



dark gray 



gra3nsh-black 



blk lead-gry to 
steel-gry 



gray-black 



Hanlni 



Tonaeity 



1.5 
1.5 



1.5 



msA, duct 
sect to mal 



sect to mal 



sectile 



sect to brit 



sect to mal 



soft 



2.5 



fragile 



sect to brit 
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Gray 



Crystal Syttcm 
Habit and 


Cleavage and 
Fracture 


Chemical Formula 


BEMASK8 
Sp Or, Beaetioni 


Structure 




A = AMoeUted BSinerala 


Tsm 




Pb(Ag,Sb) 
MoS, 


G. 11.37. 


Hex 


Civ. basal perf 


G. di 4.6. 


H, fn tab, scy 
S, insp, masv 


Fr, thin shly 




Gray streak on paper and 
unglased porcelain. Gmh 






streak on glased poroelain. 








Unct to touch; out by the 








nail. IjaminsR fix but not 








elastic. BB yel-nn flm. 
In F odor of 80s and 














coats coal with MoOi. Yel 








hot; wh, cool, and red near 








subet. With intermittent flm 








as blue. Decomp by nitr 
ac with residue of MoOi. 














A. Wolframite, Arsenopyrite, 
Cassiterite, Magnetite, Blende, 














Pyrite. 


Orm 


Civ. bas perf 


Au,Pb„Sb,(S,Te)« 


G. 6.9. 


H, fn tab, scy 
S, insp 






BB two coats, most distant 






wh and vol, that nearest 






subst yel. 








A. Blende, Tetrahedrite, Rho- 








docrosite, Sylvanite. 


Mel 


Civ. 010 dist 


(Ag,Au)Te, 


G. ± 8.15. 


H, short ac, scy 
S, insp 






In open tube wh subl, eray 
near subst, fusing BB to clear. 






trsp drops. Ch. fuses ana 








sives white coat, which in 
RF disappears, giving bluh- 














gm color to flxn. 








A. Tetrahedrite, Blende. 


Orm (pseud) 


Fr. stky, fib, 


MnO, with 2 p c HaO 


G. 4.8. 


H. elm, ac. 


gran 




Blkens objects touched. BB 






infus. Loees oxygen. Gives 


cap 






CI with HCa. 


S, massive 






A. Fsilomelane, Barite. 


Hex 


Civ. bas perf 


Bi.(Te,S). 


G. 7.2-7.9. 


H. acute rhdl. 






Xls small. Melts in can fl. 


scy, tab 






lAminm fix. Marks paper. 
Open tube wh subl of tellur 






iS. massive 






oxide, which BB fus to clss 
drops. Ch. fus, wh fumes, 
and entirely vol. Tinges 














R F bluh-gm. Ck>ats first 








wh and then orange-yel. A. 








Gold. 


H, lam 




Bi,Se,Te,S. 

PbaSbaSfi 


G. ± 7.93. 


Orm 


Civ. bas dist 


G. 5.7. 


If. ac, cap 
S, massive 


Fr. stky, fib. 




Melts in can fl. Decrep, subl 




of SbsSi. 9B almost entirely 


comp 




vol, giving coat wh near outer 








edge, yel near assay. 

A. Galenite Boumonite. 
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I MINERALS OF METALLIC LUSTRE 



Nune 



Stibnite 

(Antimonite) 
(Grauspiess- 
glaserz) 
(Antimonglanz) 



Freieslebenite 

(Schilfglaserz) 



Diaphorite 



Argentite 



Naumannite 

Bismuthinite 
(Wismuthglanz) 



OlauBthalite 



Zinkenite 
(Bleiantimon- 
glanz) 



Color 



lead-gray 



steel-gray to 
black lead-gray 



Btn&k 



grayish-black 



gray-black 



steel-gray to gray-black 

black lead-gray 



black lead-gray 



iron-black 



light steel-gray 



lead-gray 



lead-gray 



Hardni 



2.5 



2.5 



2.5 



gray-blk, lustrous 2.5 



iron-black 
black 



grayish-black 



grayish-black 



2.5 



2.5 



2.5 



Tenaelty 



sectile 



sect to brit 



sect to brit 



malleable 



2.5 



sect, to brit 



sectile 



sect to brit 
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Crystal System 
Habit and 


Cleavage and 
Fracture 


Chemical Formula 


REMARKS 
Sp Or, Beactions 


Structure 




A = Associated Minerals 


Orm 


Civ. 010 hly 


SbgSs 


G. 4.5. 


H. ac, tab, 
elm 


perf. civ 
planes often 




Often tarnished in bright 
colors. Melts in can fl. Open 
tube S and Sb fumes, the lat- 


S. stky, fib, 


striated 




ter not vol. BB ch. wh coat, 
coloring grnh-blue in RF. Sol 


gran, comp 






in HCl. A. Siderite, Blende, 
Barite, Quartz. Pyrite, Gold. 


Mel 


Fr, comp, fn- 


(Pb,Ag,)5Sb,S„ 


G. di 6.2. 


H. short acie 


gr 




Melts in can fl. BBcA. coats wh 


<S». masv, insp 




on outer edge, yel near subet. 






R F silver but. A. Pyrargy- 








rite, Barite, Siderite. 


Orm 


Fr, comp, fn- 


(Pb,Ag,),Sb,SH 


G ± 6.2. 




gr 




Melts in can fl. BB di. coats wh 






on outer edge, yel near subet. 
RF silver but. A. Pyrargy- 














rite, Barite, Siderite. 


Ism 




AgaS 


G. 7.2. 


H, eub, octl. 




BB ch. fus with intumes- 


dodl 






oence, emitting S fumes, and 






yielding Ag but. A. Pyrargy- 


<S. masv, insp, 
etg, lam, ret 






rite, Proustite, Silver, Galen- 






ite, Blende, Niccolite, Barite, 
Fluorite, Siderite. 


Ism H. cub 


Civ. cub perf 


(Ag„Pb)Se 


G. 8. 


Orm 


Civ. 010 perf 


Bi,S3 


G. 6.4. 


H, eap, ac 
S, massive 






Melts in can fl. In open tube 
S fumes and wh subl, which 










BB fus into drops. Bm when 








hot and opaque yel cold. Ch. 








fus, with spirting, and coats 








yel. Dissolves in nitr ac, and 








wh precip falls on diluting 








with water. A. Bismuth, Chal- 








copyrite, Gersdorffite, Side- 








rite, Cassiterite, Wolframite, 








Molybdenite. 


Ism 


Civ. cub perf 


PbSe 


G. 7.6 to 8.8. 


S, insp, masv 


Fr. fn-gr 




BB decrep in closed tube. 
Open tube, selenous fumes 
and red subl. Ch. gray near 
subst, with red border ; later, 
yei. Partially fus. Entirely 
vol. Resembles Galenite, but 














BB distinguish it. A. Gold. 


Orm 


Fr. stalky 


PbSb^S^ 


G. 5.3. 


H, ac, elm 






Xls seem hex. Melts in can 


S, massive 






fl. Decrep and fus easily. 






BB almost entirely vol. Coat 








yel near subst, wh further 








off. Sol in hot HCl, evolving 








HjS and precip PbCh on 
cooling. Resembles Stibnite 














and Boumonite, but is harder 








and heavier. A. Galenite, 








Antimonite. 
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I MINERALS OF METALLIC LUSTRE 



Name 



Arffsrrodite* 

Oalenite 
(Bleiglanz) 



Ohalcocite 

(Kupferglanz) 



Bonmonite 

(Radelerz) 



Boulangerite 



Tiemaimite 



Color 



steel-gray 
reddish lead-gray 



black lead-gray 



StTMk 



gryh-blk, shining 
dark gray 



dark gray 



steel-gry to iron- 
blk 



grayish-black 



Bixmite 

Petzite 

Stephanite 

(Brittle silver ore, 
Melanglanz) 



Oosalite 
Oylindrite 



lead-gray 



lead-gray 



grayish-Hack 



grayish-black 



stl-gry to iron-blk rdsh-brown 
stl-gry to iron-blk 

blk lead-gry to 
iron-blk 



lead to stl-gry 
blksh lead-gry 



grayish-black 



black 



Hardxu 



2.5 
2.75 



Tonadty 

smwh brit 
sectile 



2.75 



2.75 



sect to brit 



2.75 



brit to sect 



2.75 



2.75 
2.75 
2.75 



2.75 
2.75 



sect to brit 



sect to brit 



brittle 
sect to brit 
sect to brit 



brittle 



* Gennanium was discovered in this mineral. 
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Crystal Sytt«m 
Habit and 


Cleavage and 


Chemioal Formula 




Sp Or, Beaotioni 


Structure 


xraovure 


A » AtiocUted Minerals 


Ism 




3AgaS.GeSa 
PbS 


G. di 6.1. 


Ism 


Civ, cub (perf) 


G. 7.5. 


H, cub, octl 
S. masv, insp, 


Fr, gran, 

J 1 * 




BB ch. ooats ooa] vel and gives 
but of lead. 8ol in nitr ao. 


comp, thm 




A. Blende, Chalcopyrite, Py- 


ctg, tab. 


scaly, broad 




rite, Barite, etc. lu veins 
and beds. 




stky 




•^i*»»* R^^^^**#» 


Orm 


Civ. bas obs 


CUaS 


G. 5.7. 


H, tab, short 
acic,obtp3n-l 






BB vields nothing vol in 
closed tube. SOs in open 






tube. R F with soda met 


S, masv, insp, 
tab 






Cu. A. Chalcopyrite, Bor- 






nite, Tetrahedrite, Blalaohite, 
Pynte Barite. 


Onn 




PbaCUaSb^S. 


Ci. O.ri. 


^/ a ajLa 

H, tab, cuboid, 
obt pyrl 




Xls seem ttiv. Multiple twin 
structure. Often cruciform. 






In closed tube, decrep and 
gives dk-red subl. BB di. fus 
easily and coats wh outside 


S. masv, insp 












and yel near subst. R F with 








soda, but of Cu. Decomp 








by nitr ac, leaving residue 
of S, and wh powder con- 














taining Sb, and Pb in blue 
sol. A. Tetrahedrite, Ga- 








lenite, Chalcopyrite, Arseno- 








pyrite Siderite Barite. 


Orm 


Fr. thin stky, 


Pb,SbA 


G. 5.8. 


S. massive 


fib, comp 




Melts in can fl. BB, see 

ZlNCKENFTE. 

A. Galenite Antimonite. 


Ism 




HgSe 


G. 7.2. 


J7. tetr 






Decrep and subl in closed 
tube, saving blk subl, upper 
edge rdsh-bm. Open tube, 
odor of Se. Forms dk rdsb- 
bm subl, with border of wh 
Hg selenate. BB th. vol. 
coloring outer flame ai and 






. 








leaving met ctg. A. Chal- 








copyrite. 


Ism 


Fr. cnch 


Cu,As,S 


G. 4.47. 


? H. massive 


Fr. subconch 


(Ag,Au),Te 


G. 9. 


Orm 




AgioSbA 


G. 6.2. 


H, tetr, thick 




Xls seem hex. Melts in can 


^ ^» V Vr ^^ V A ■ «r AAA X^ A^ 

tab, short 






fl. BB ch. fus with spirting. 
Coats coal with Sb oxide. 


and long elm 
S. masv, insp 






and gives but of Ag. Sol in 
dilute hot nitr ac, precip S 






and Sb oxide. A. Argentite* 








Silver Pyrargynte, Bante. 


Orm 


Fr. unvn 


(PbBi)A 


G. 6.5. 






PbeSb,Sn«Sai 


Ct. o.oo. 






Vi^ . ^^.^#^^. 
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I MINERALS OF METALLIC LUSTRE 



Name 


Color 


streak 


Hardnt 


Tenaelty 


Berthierite 


lead-gry to dark 
8U«l-gry 


grayish-black 


3 


brittle 


Frenzelite 
(Guanajuatite) 


bluish-gray 


gray, shining 


3 


sectile 


Dnfrenoysite 


blackish lead- 
gray 


reddish-brown 


3 


very brittle 


Miargyrite 

(Silberantimon- 
glanz) 


steel-gry to iron- 
blk 


dark cherry-red 


3 


sect to brit 


Arsenic 


lead-gry to tin- 
wh 


grayish-black 


3.5 


brit to sect 


Tenorite 


stl-gry to earthy 

dk steel-gry 

lead-gry 

iron-blk 


stl-gry to blk 

blk in part, in- 
clining to 
cherry-red 


3.5 




Tetrahedrite 

(Antimonfahl- 
erz. Comn var) 


3.5 


brittle 


Tetrahedrite 

(Tennantite, 
Arsenfahlerz) 


dk steel-gry 


dark red-gray to 
cherry-red 


3.5 


brittle 


Tetraliedrite 
(Hermesite, 
Quecksilber- 
fahlerz) 


steel-gray 


black 


3.5 


brit to sect 


Staxmite 
(Zinnkies) 


steel-gray to gray 


black 


3.5 


brittle 
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Crystal System 
Habit and 
Structure 



H, capillary 
S, massive 



Orm 

H, acic prsm 

Orm 

H. thick tab 



Mel 

H. thick tab, 

short elm 
S, massive 

Hex 
J^.rhdl 



Mel or Trcl 
H, scaly 

Ism 

H. tetr, dodl, 

S, masv, insp 

Ism 

H, tetr, dodl 

S. masv, insp 

Ism 
If. tetr 



Ttrg 
H.hmhd 
iS. massive 



Cleavage and 
Fracture 



Civ. in one dir 
Fr. thin stky, 
fib 



Civ. 010 dist 



Civ. bas perf 



Civ. bas perf 
R and -J R 
dist 



Civ. in one 
plane 



Fr. comp, 
fn-gr 



Chemical Formula 



FeSb^S* 



Bia(Se,S)a 



PbaASaSfi 



AgSbSa 



As 



CuO 



{Cu2,Ag2,Fe,Zn)4Sb2S7 



(Cu2,Fe,Zn)4AsA 



(Cu„Hg2,Fe,Zn)4 
(Sb,As)A 



CuaFeSnS. 



BEMABK8 

Sp Or, Reactions 

A = Associated Minerals 



G. 4.1. 

Melts in can fl. Often bright- 
ly tarnished. BB ck. gives off 
S and Sb fumes. Coats coal wh 
and leaves blk ma^ slag. Dis- 
solves in HCl, giving off HxS. 
A. Antimonite, Blende. 

G. 6.4. 



G. 5.5. 

BB ch. decrep, melts, snelds 
fumes of As and but of 
argentif lead. A. Sartorite, 
Jordanite, Binnite. 

G. 5.3. 

Melts in can fl. BB ch. fus to 
gray bead, emitting S and Sb 
fumes. In O F leaves but of Ag. 
A. Pyrargyrite. 

G. 5.9. 

Fresh surf of frac tarnish in 
short time to gryh blk. Vol 
without melting. Xls very 
rare and small. Ignites in 
can fl. BB ck. odor of garlic. 
Coats with As oxide. C^g vol 
in R F, tingeing flame blue. 
A. Proustite, Galenite, Chlo- 
anthite, Barite, Calcite. 

G. 5.82. 

Soils fingers. 

G. 4.5-5.1. 

BB ch. fus, giving ctjj of Sb 
oxide. Decomp oy mtr ac, 
with sep of S and Sb ox. 
A. Chalcopyrite, Galenite, 
Boumonite, Blende, Siderite, 
Rhodocrosite. Barite. 

G. db 4.7. 

BB, etc, as in preceding, with 
As ox for Sb ox. A. Chal- 
copyrite, Galenite, Blende. 

G. db 4.7. 

Melts in can fl. BB faint dark 
gray subl at low red heat. 
Fus with soda in matrass 
drops of Hg condense on sides. 
A. Cinnabarite, Chalcopyrite, 
Siderite, Barite. 

G. 4.4. 

Tarnishes bmz-yel. Gives 
no mal but. Sol in nitr ac, 
with sep of S and SnOs. A, 
Chalcopyrite, Cassit 
senopynte, Galenite j 




■»*F— •'^»."»»n!««»p^^"^r»^— ^- 
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I MINERALS OF METALLIC LUSTRE 



Name 


Color 


streak 


Hardns 


Tenaettj 


Berthierite 


lead-gry to dark 
steel-gry 


grayish-black 


3 


brittle 


Frenzelite 
(Guanajuatite) 


bluish-gray 


gray, shining 


3 


sectile 


Dnfrenoysite 


blackish lead- 
gray 


reddish-brown 


3 


very brittle 


Miargyrite 

(Silberantimon- 
glanz) 


steel-gry to iron- 
blk 


dark cherry-red 


3 


sect to brit 


Arsenic 


lead-gry to tin- 
wh 


gra3dsh-black 


3.5 


brit to sect 


Tenorite 


stl-gry to earthy 

dk steel-gry 

lead-gry 

iron-blk 


stl-gry to blk 

blk in part, in- 
clining to 
cherry-red 


3.5 




Tetrahedrite 

(Antimonfahl- 
erz. Comn var) 


3.5 


brittle 


Tetrahedrite 

(Tennantite, 
Arsenfahlerz) 


dk steel-gry 


dark red-gray to 
cherry-red 


3.5 


brittle 


Tetraliedrite 
(Hermesite, 
Quecksilber- 
fahlerz) 


steel-gray 


black 


3.5 


brit to sect 


Staxmite 
(Zinnkies) 


steel-gray to gray 


black 


3.5 


brittle 



4 GRAY 
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Ciyital STstem 
Habit and 
Structure 



H, capillary 
S, massive 



Orm 

H. acic prsm 

Orm 

H. thick tab 



Mel 

H, thick tab, 

short elm 
S, massive 

Hex 
/^.rhdl 



Mel or Trcl 
H, scaly 

Ism 

H. tetr, dodl, 

m.m 

S. masv, insp 

Ism 

H, tetr, dodl 

S, masv, insp 

Ism 
H. tetr 



Ttrg 
If.hmhd 
iS. massive 



Cleavage and 
Fracture 



Civ, in one dir 
Fr. thin stky, 
fib 



Civ. 010 dist 



Civ. bas perf 



Civ. bas perf 
R and -J R 
dist 



Civ. in one 
plane 



Fr. comp, 
fn-gr 



Chemical Formula 



FeSb,S4 



Bia(Se,S)a 



PbaASaS, 



AgSbSa 



As 



CuO 



{Cu2,Ag2,Fe,Zn)4SbA 



(Cu2,Fe,Zn)4As2S7 



(Cu2,Hg2,Fe,Zn)4 
(Sb,As)aS, 



CujFeSnS. 



Sp Or, Reactions 
A = Asiociated Minerals 



G. 4.1. 

Melts in can fl. Often bright- 
ly tarnished. BB eh. gives off 
Sand Sb fumes. Coats coal wh 
and leaves blk ma^ slag. Dis- 
solves in HCl, giving off HtS. 
A. Antimonite, Blende. 

G. 6.4. 



G. 5.5. 

BB ch. decrep, melts, sdelds 
fumes of As and but of 
argentif lead. A. Sartorite, 
Jordanite, Binnite. 

G. 5.3. 

Melts in can fl. BB ch. fus to 
gray bead, emitting S and Sb 
fumes. In O F leaves but of Ag. 
A. Pyrargyrite. 

G. 5.9. 

Fresh surf of frac tarnish in 
short time to gryh blk. Vol 
without melting. Xls very 
rare and small. Ignites in 
can fl. BB ch. odor of garlic. 
Coats with As oxide. (Hg vol 
in R F, tingeing flame blue. 
A. Proustite, Galenite, Chlo- 
anthite, Barite, Calcite. 

G. 5.82. 

Soils fingers. 



G. 4.5-5.1. 

fus, giving cts; of Sb 
Decomp lay mtr ao, 



BB ch. fus, gi-1 

oxide. 

with sep of S and Sb ox. 

A. Chalcopyrite, Galenite, 

Boumonite, Blende, Siderite, 

Rhodocrosite, Barite. 

G. db 4.7. 

BB, etc, as in preceding, with 
As ox for Sb ox. A. Chal- 
copyrite, Galenite, Blende. 

G. db 4.7. 

Melts in can fl. BB faint dark 

fray subl at low red heat, 
'us with soda in matrass 
drops of Hg condense on sides. 
A. Cinnabarite, Chalcopyrite, 
Siderite, Barite. 

G. 4.4. 

Tarnishes bmz-yel. Gives 
no mal but. Sol in nitr ao, 
with sep of S and SnO:. A. 
Chalcopyrite, Cassiterite, Ar- 
senopynte^ GaJi»OLv\fe^ ^issasi^^. 
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I MINERALS OF METALLIC LUSTRE 



Name 



Nagyagite 

(Blattertellurerz) 
(See I 4) 

Pyrolnsite 

(Weichman- 
ganerz) 

Agtiilarite 

Acanthite 



Ohalcopliaiiite 
(See II 1) 

Polybasite 

(Eugenglanz, 
Sprodglaserz in 
part) 

Stromeyerite 

(Silberkupfer- 
glanz) 

Steplutnite 

(Melanglanz, 
Sprodglaserz in 
part) 



Ohalcocite 

(Kupferglanz) 
(See I 4) 

Bonmonite 

(See I 4) 



Metaciimabarite 



Enargite 



Color 



iron-black 



It iron-blk to dk 
steel-gry 

iron-black 
iron-black 



bluh-blk, bril 



iron-black 



iron-black 



iron-black to 
black lead-gray 



blk lead-gry to 
iron-blk 



iron-blk to steel- 
gry 



grayish-black 



iron-black 



grayish-black 



black 



gray-black 



choc-bm 



black 



blacky lustrous 



gray-black 



black 



gray-black 



black 



black 



Hardm 



1.5 



2.5 
2.5 



2.5 



2.5 



2.75 



2.75 



2.75 



2.75 



Ttnaelty 



sect to mal 



sect tobrit 



sect 
malleable 

flexible 
sect to brit 



sect to mal 



mild 



sect to mal 



brittle to 
mild 



brittle 



6 BLACK 
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Crystal STStem 
Habit and 
Struoture 


Cleavage and 
Fracture 


Chemical Formula 


BEMABKS 

Sp Or, Beactioni 

A = Associated Minerals 


Ttrg 


Civ. bas. perf. 


Au2PbuSb3(Te,S),4 


G. 6.9. 


Orm 

J^.clm,acic,cap 
S. massive 


Fr. stky, 
fibr, gran 


MnOaCwith 1 or 2 p c 
H.0) 


G. 4.8. 

Infus. Soils white paper. BB 
cA. loses 0. Gives CI with HC!. 
A. Psilomelane, Barite. 


Ism 


Fr, hackly 


Ag^SeSa 


G. 7.586. 


Orm 




AgaS 


G. 7.2. 


H, dart-like, in 
blades 




BB yields SO^, and gives 
Ag but with soda. 
A. Argentite. 


Hex H. rhdl 


Civ, bas perf 


Mn,Zn,Fe,H,0 


G. 3.9. 

BB bmi to cop-rd 


Orrn 

H. scaly, tab 

S. insp 


Civ. bas dist 


(Ag,Cu)xs(Sb,As),S,, 


G. 6.2. 

Trsl in thin slabs. Melts in can 
fl. BB ch. fus, with spirting, to 
but, giving S and Sb fumes. 
A. Stephanite, Argentite, 
Siderito, Fluorite, Barite. 


Orm 


Fr. sub-cnch 


(Cu,Ag),S 


G. 6.2. 

Closed tube, fus ; gives no subl. 
Open tube, S fumes. BB ch, 
OF fus to semi-mal but. Sol in 
nitr ac. 


Orm 




AgioSb^S, 


G. 6.2. 


H, thick tab, 
short and 
long elm 

S. masv, insp 

• 




Xls seem hex. Melts in can fl. 
BB ch. fus, throwing off small 
particles. Coats coal with Sb 
ox. After time red, from oxi- 
dized Ag. Sol in hot nitr ac, 
depositinfi^ S and Sb. 
A . Argentite, Pyrargjrrite, Sil- 
ver, Barite. 


Orm 


Civ. basal 


CUaS 


G. ± 5.6. 


Orm 




Pb,Cu,(SbS3)2 


VT- O.rl- 


H, short elm, 






tab, cuboid, 
obtuse P3n-1 








Ism 
H. tetr 


Fr. subc to 
unvn 


HgS 


G. 7.8. 


Orm 

H. short elm, 

short ac 
S. massive 


Civ. 1 10 perf, 
010 1 ^^* 


CU3ASS4 


G. 4.4. 

BB in closed tube decrep and 
gives subl of S; at higher temp, 
subl of arsenous sulphides. Fus 
on ch. and gives but of Cu. 
A. Tennantite, Chalcopyrite. 
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I MINERALS OF METALLIC LUSTRE 



Name 



Ooloradoite 

Miargyrite 

(See I 4) 

Famatinite 

Tetrahedrite 

(Antimonfahlerz) 
(See I 4) 

Alabandite 

(Manganblende) 



Manganite 



Melaconite 

(Tenorite) 



Hansmaimite 



ICagnetite 

(Magneteisenerz) 



Color 



iron-blk to steel- 
gry 

gray cop-red 
iron-black 



iron-black 



iron-black 



iron-black 



iron-black 



iron-black 



Fergusonite 
(See II 2) 

Jacobsite 



Menaccanite 

(Hmenite, 
Titaneisenerz) 



bmh-black 
deep black 
iron-black 



BtrMk 



dark cherry-red 



black 
brown-black 



HardBi 



3.5 
3.5 



dark green 



reddish-brown 



3.75 



4.25 



Ttnaeity 



sectile 

rather brit 
brittle 



brit to sect 



black 



brn smts rdsh-bm 



5.5 



blackish-gray 



5.5 



pi brn 
blkh-brn 
blk, rdsh-brn 



5.75 



6.- 



6 



sect to brit 



brit to sect 



brittle 



brittle 



brittle 
brittle 
brittle 



5 BLACK 
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Crystal Syitem 
Habit and 
Structure 



Mel 

Orm 
Ism 



Ism 
H, octl 



Orm 

H, ac, elm 

S, massive 



Mel (?) 



Ttrg 

H, acute pjrr 

5. massive 

Ism 

H. octl, dodl 

S. masv, insp 



Ism 

H, dsto octns 

Ttrg 
J^.hmhdl 

Hex 

H. rhdl, tab 
S. masv, inter- 
spersed 



Cleavage and 
Fracture 



Fr, uneven 



Civ, cub dist 



Civ. 010 very 
perf, 110 
perf 

Fr. thin stky, 
fib 



Civ, bas. dist 
Fr, granular 

Fr, comp, 
gran 



Civ, pyrl 

Civ, R, rarely 
Fr. granular 



Chemical Formula 



AgSbSa 



CuaSbS. 



MnS 



MnO.OH 



CuO 



MngMnOi 



Fe(FeOa), 



MgMn3Fea04 



(Y,Er,Ce)(NbTa)04 



(Fe,Ti)A 



Sp Or, Beactioni 
'AMOciated Mineral! 



G. 5.3. (See I. 4.) 



G. 4.57. 

G. 4.5 to 5.1. (Seel. 4.) 



G. 4. 

Often tarnishes dk bm. 

infus. 

A. Blende, Rhodocrosite. 



BB 



G. 4.3. 

BB infus. Yields water. 
Borax and mere, amethystine 
bead ; els in R F. Gives a 
with HCl. 
A. Barite Calcite. 



G. 6. 

Usually in scales. Soils fin- 

Sers. BB O F infus. Colors 
ame gm. Moistened with 
HCl, as blue. Sol in con- 
centrated HCl. A. Found 
in lava on Vesuvius and in 
some copper mines. 

G. 4.7. 

BB infus. (See Manoanite, 
above.) A. Pso-olusitCj Psilo- 
melane, Braunite, Bante. 

G. ± 5. 

Strongly magn. BB fus 
with great difficulty. In O F 
loses magn. Sol in HCl. 
A. In eruptive and metamor- 
phic rocks. 

G. 4.75. 

Jakobsburg, Sweden. 

G. 5.8. 



G. 4.7. 

BB infus. Partly magn. O F 
slightly md on edges. With 
mere reac for iron. In R F, 
treated with tin, violet color. 
Powdered and heated with 
HCl, slowly dissolved to yel 
sol. A. Rutile, Titanite, 
Apatite, Feldspar. 
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I OTXERALS OF METALLIC LUSTRE 



HanM 



Color 



Chromite 

(Chromeisenerz) 


iron-black 


dk to It bm 


6 


brittle 


Ck>luinbite 

(Niobite) 


iron-black 


brownish-black 


6 


brittle 


Franklinite 


iron-black 


reddish-brown 


6^5 


brittle 


BntUe 
(See II 2) 


iron-black 


yellowish-brown 


6.5 


brittle 


Hematite 

(Specularite) 


iron-blk to steel- 


cherry-, bm-, 
blk-red 


6.5 


brittle 


Braunite 
(Marcellin) 
(See II 1) 


iron-black 


brownish-black 


6.25 


brittle 



5 BLACK 
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Ciyital System 
Habit and 
Structure 



Ism 

H, octl 

S, masv, insp 



Onn 



Ism 
H, octl 
S. massive 



Ttrg 

Hex 

H, rhdl, tab, 
pyrl 



Ttrg 



Cleavage and 
Fracture 



Fr, gran, 
comp 



Civ. 010 dist 



Fr, compact 



Civ. 100 & 110 



Civ. R seld dist 



Civ. 110 



Chemical Formula 



(Fe,Cr)[(Cr,Fe)0,i 



[(Nb,Ta)0,lFe 



(Fe,Mn,Zn)(FeOa), 



TiTiO* 



FeA 



MnMnO, 



SEMABK8 

Sp Gr, Seactions 

A = Associated Minerals 



G. 4.3. 

Xls small and rare. Usually 
slif^htly magn. BB infus. 
With borax and mere, iron 
reae hot and chrome-gm cold. 
A. In Serpentine. 

G.6. 

BB infus. Like Tantalite. 
Decomp by fusion with pot- 
ash, and treated with HCl and 
HsSOa gives on addition of 
Zn a blue color. 
A. Beryl in Granite. 

G. 5. 

BB infus. Slightly magn. 
With borax in O F rdsh- 
amethyst bead (Mn), and in 
R F bottle-gm (Fe). 
A. Zincite, Willemite. 

G. 4. 



G. 4.8. 

BB infus. Smts magn and 
magneto-polar. 



I inrs3jLi? IP iir'f,: r.T ir^raE 



Tvuelty 



ik 11 X ar 6 brittle 



6 brittle 



a25 brittle 



"U 



6.5 brittle 



6^ brittle 



6^ brittle 



CryiUl tyitaii 
H&ldtuid 

BtruetnvB 




Ism 
H.octl 


••ynn 


S. masv. iii5p 




Onn 


C'iT.t'iLdir - 


Ism 
H. octl 


^ • . "^fiirjn"' 


iS. massive 




Ttrg 


Cix. i«> t :. -r" 


Hex 

H, rhdl, tab, 
pyrl 




Ttrg 


c«.:k ^ 



t. Tr* 



om- 



Hard 

ig with 




II MINERALS OF SUB-METALLIC 

OF BLACK, BROWN, RED, YELLOW, 



1 Of Black Streak 



Name 



Asbolite 
(Erdkobalt) 

Asphaltmn 
(Erdpech) 



Oovellite 

(Kupferindig) 



Ghalcoplianite 



Bituminous Goal 



Anthracite 



Bnargite 

(See I 5) 

Sphalerite 

(Blende, Zink- 
blende) 



Luftre 



slightly res 



resinous 



sub-met 
to adm 



brilliant 

res to vitr or 
silky 

sub-met vitr 



sub-metallic 



vitreous 



Color 



bluish-black 



pitch-black 



dk blue 
indigo-blue 
steel-blue 



bluh-blk 



black partly 
brown 



black 



iron-black 



black 



Streak 


Hardni 


bluish-black 


1.25 


blk to bm 


1.25 


blue-black 


1.5-2 


choc-brn 


2.5 


black 


2.5 


black 


2.75 


black 


3 


brnh-blk 


4 



Tenaeity 



sectile to 
malleable 



sectUe 



sectile to 
brittle 



flexible 

sectile to 
brittle 

very brittle 



brittle 



brittle 
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AND NON-METALLIC LUSTRE 

GREEN, OR BLUE STREAK 



(all Opaque) 



Crystal System 
Habit and 
Structure 



Amorphous 
S. bot, masv, 
powdery, ctg 

Amorphous 
S, masv, incr 



Hex 

H, rhdl, thin 

tab 
S, masv, lam, 

ctg, powd 

Hex 
H, rhdl 

Amorphous 
S. massive 



Amorphous 
S. massive 



Orm 



Ism 

H, octl, cub, 

tetr, dodl 
S. masv, insp, 

rnfm, sphl 



Cleavage and 
Fracture 



Fr. con- 
choidal 



Civ. bas & 
prsm, obs 

Fr. comp, fn 
& small-gr, 
stky 

Civ. bas perf 

Fr. cnch to 
plane, comp, 
slaty, fib 

Fr. cnch, comp 



Chemical Formula 



Civ. 110 perf 

Civ. 110 hly 

perf 
Fr. gran, 

comp, scy, 

fib 



Ck>(Fe,Cu)0+a:H20 



CuHigO 



CuS 



Mn,Zn,Fe,H,0 



C, H, O with ash 



C with little H, O, etc, 
and ash 



CU3ASS4 



(Zn,Fe,Mn,Cki)S 



SEMABKS 

Sp Or, Seactions 

A = Associated Minerals 



G. ± 3.5. 

Unci. VarofWad. BBinfus. 
Blue bead with mere. A. Mala- 
chite, Barite, Tetrahedrite. 

G. ± 1.5. 

Sticky. Ignitible by can fl, 
and burning with light. A. 
In limestone, marl, clay, sand- 
stone. 

G.4. 

Xls very rare. Ignitible in 

can fl, and burning with blue 

flame. (BB see Chalcocite, 

14.) 

A. Chaloopyrite, Pyrite. 



G. 3.9. 

BB bmz to cop rd. 

G. 1.4-1.6. 

Ignitible by a can, and burn- 
ing with light. A. Pyrite. 

G. ± 1.7. 

Not ignitible by can fl. Hard 
to ignite and burning with 
little or no flame. 
A. Slate, Pjrrite. 



G. 4.4. 



G.4. 

BB fus with great difficulty. 
Ch. some vars rdsh-bm ctg 
of Ckl oxide take a wh coat 
of zinc ox, yel hot, and wh 
when cold. 

A. Arsenopyrite, Magnetite, 
Ghalcopynte, Magnetopjrrite, 
Galenite, Garnet, Pyroxene. 



30 n MINERALS OF SUB-METALLIC AND NON-METALLIC LUSTRE 



HanM 



Luitre 



Uraninite 
(Uranpecherz) 



Dysanalyte 

Ilvaite 

(Lievrite) 

Ooluinbite 

(Niobit) 



Psilomelane 

(Hartraanga- 
nerz) 



Braunite 
(Marcellin) 



Schorlomite 



resinous 
partly 
metallic 



sub-met 



resinous to 
semi-met 



vitr adm 
metalloid 



sub- to non- 
met : streak 
more 
lustrous 



sub-metallic 



vitreous 



Color 



black 



Straak 



gryh-blk to 
brnh-blk 



HATdXlt 



5.5 



iron-blk 



black 



black 



bluish-black 



black 



blk,trnsh blu 






grnh-blk 



grvh to brnh- 
blk 



blk, in part 
brn 



black 



gryh-blk 



Tenacity 



brittle 



5.5 



5.75 



6.25 



6.25 



7.25 



brittle 



brittle 



brittle 



brittle 



Bog Manganese 

(Mangan- 
schaum, 
Groroilith, 
Wad) 



glistening 



black-brown 
to blue- 
black 


black-brown 


1 



sectile 



1 OF BLACK STREAK 



2 OF BROWN STREAK 
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Crystal Syitem 
Habit and 
Structure 



Ism 
H. octl 
S. masv, insp, 
rnfm 



Ism 



Orm 

H, elm, ac 

S, masv 

Orm 

H. short elm, 

short ae, tab 
S, insp 

Amorphous 
S, reniform, 
hot, masv 



Ttrg 

H, pyramidal 

S, massive 



Ism 
H, trpz, dodl 



Cleavage and 
Fracture 



Fr, comp, 
cnch to 
unvn 



Civ. cub 

Civ. 010 dist 
Fr. stalky 

Civ. 010 dist 



Fr. ench to 
imvn 



Fr. unvn, 
gran, eomp 



Fr. eneh 



Chemical Formula 



(U,Pb,),(UO.),(?) 



Na,(Ca,Fe)8Ce(Nb- 

03)3Ti,oO» 

FcCaCFe.OHXSiOO, 



Fe(Nb03)2 or 
Fe[(Nb,Ta)0,l 



Prineipally Manga- 
nate of Manganese. 
Much of latter re- 
placed by Ba. Some 
Ca, Mg, Cu, Al, Fe, 
and alkalies with 
HaO. 

MnMnOg. Contains 
also some Manga- 
nese Silicate 



(Ca,Fe,Mg)3(Fe,Ti), 
[(Si,Ti)OA 



SEMABKS 

Sp Gr, Seactions 

A = AMOciated Minerals 



G. 6.4.-8. 

Xls rare. Radio-active. BB 
fiis with great difficulty, 
coloring outer fl gm. With 
borax and mere, yel bead in 
O F becoming gm in R F 
(Uranium). .4. Torbemite, 
Galenite, Chalcopyrite, Chlo- 
anthite, Bismuth, Pyrargyrite, 
Barite, Fluorite, in gramte. 

G. 4.13. 

In gran limestone. 

G. ±4. 

BB infus. Gelatinizes with 

Ha. 

A, Amphibole, Pyroxene. 

G. ± 6. 

BB infus. (See I 5.) 
A. Beryl, in granite. 



G. ±4. 

Surf of nod gen smooth. 
BB infus: loses O. Yields 
CI with HCl. 

A. Pyrolusite, Polianite, Lim- 
onite, Barite. 



G. ± 4.7. 

Xls small. Evolves CI with 
HCl. BB infus. With borax 
and mere, amethyst bead in 
O F becoming els in R F. 
A. Pyrolusite, Psilomelane, 
Hausmannite, Barite. 

G. 3.85. 



Of Brown Streak 



Amorphous 
S. reniform, 
hot, masv 



Fr. unvn, ethy 



Mostly MnOjT^ith Mn- 
O and 5 to 14 p c 
of H2O. Contains 
limonite, calcite, 
and other subst'ncs 



G. ± 3.7. 

Opaque. Greasy to touch. 
BB infus. (See Psilome- 
LANE, II 1.) A. Psilome- 
lane, Pyrolusite, limonite, 
Siderite. 
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Name 



Ozocerite 
(Erdwachs) 

Ohloropal 
(Fettbol, Gra- 
menit, Pingnit, 
Nontronit) 

Asphaltum 

(Erdpech) 
(See II 1) 

Plattnerite 
(Schwer- 
bleierz) 

Lignite 

(Braunkohle) 



OhrsrsocoUa 

(Kieselkupfer) 



Siderite 

(Eisenspath) 



Sphalerite 

(Blende) 
(See II 1) 



Xenotime 

(Ytterspath) 

Gothite 
(Lepidocro- 
cite) 



Luftre 



C<aor 



resinous 



resinous 



resinous 



met adm 



resinous 



vitr, res, 
ethy 



vitr to prly 



vitr to adm 



res to vitr 

adm, vel- 
vety, silky 



brown 



liver-brown 



blk to bm 



iron-black 



bm to blk 



gm (bm or 
blk when 
impure) 



pale yel, 
yel-brn 



blk to brn 



yelh, rdsh, 
brn 

brown 



Streak 


Hardng 


yellow- 
brown 


1 


liver-brown 


1.75 


bmh-blk 


2 


brown 




brown, 


2.5 


partly 
black 




greenish- 
brown 


3.5 


yellowish- 
brown 


4 


blk-, pink-. 
It brown 


4 


yelh, rdsh, 


4.5 


brn 




yelh-brown 


4.5 



Tenaelty 



ductile 



sectile 



sect to brit 



brittle 



sect to brit 



brittle 



brittle 



brittle 



brittle 
brittle 
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Ciyttal Syitem 
Habit and 
Struoture 



Amorphous 
S, massive 



Amorphous 
S, msv, ethy 



Amorphous 



Hex 
H. chn 

S. ctg, pseudo- 
morphs 

Amorphous 
S, massive 



Amorphous 
S, masv, insp, 
reniform 



Hex 
/f.rhdl,obtand 

acu R, sclh 
S. masv, rnfm, 

wrty, nod, 

lam 

Ism 



Cleavase and 
Fracture 



Fr, comp, fib 



Fr. cnch, ethy 



Fr, conchoi- 
dal 

Fr. uneven 



Fr, ethy, 
comp, fib 



Fr, cnch, 
comp, ethy 



Civ, R 107° 

perf, partly 

curved 

faces 
Fr, gran, 

shly, comp 

Civ. 110 perf 



Chemical Formula 



REMARKS 

Sp Qt, Reactions 

A ^ Associated Minerals 



Hydrocarbon of Me- G. 0.95. 
thane series of high ^^rp°a,f *>« odor, sticky, inflam 

V •!• • ^ , With bright fl. A. Bituminous 

boihng-pomt. 



(Fe,Al),(Si03)3.5H20 



CuH^gO 



PbO, 



coal, bituminous clay slate. 

G. 1.7. 

opaque. Greasy feel. BB 
yields water. Infus, but 
blkens and becomes magn. 
Partially decomp by HCl. A. 
Barite, Fluorite. 

G. 1.5. 



G. 9.4. 



More or less carbon- G. ± 1.4. 

ized vegetable mat- Opaque, inflam in the <mi 

. X • • /-I fl. and bummg with light, 

ter containing C, a. Pyrite. Marcasite, Sul- 

H, O, N, S, and ash P^^^, Gypsum. 

CuSi03.2PT20, often G. 2.1. 

with some Al silicate Opaque, aosed tube, blkens 

and gives water. BB decrep, 
and colors fl gm. Infus. 
Frequent in cap rock. A. 
Malachite, Ghalcopyrite, Ghal- 
cocite, Guprite. 



FeCOa. Contains often 
Mg, Mn, and Ca. 



ZnS (impurities Fe 
and Cd) 



Ttrg 
/f. pyrm 

Orm 

H, ac, scaly 

S, masv, rnfm 



Civ, 110 perf 
Fr, unvn sphi 

Civ. 010 near- 
ly perf 

Fr, thin stky, 
scaly 



(Y,Ce)PO, 



FeO.OH 



G. 3.8. 

Bm by weathering. In closed 
tube decrep and becomes 
magn. BB infus. Blkens. By 
exposure it dkens. Effervesces 
in weak acid. A. Galenite, 
Blende, Ghalcopyrite, Tetra.- 
hedrite, Linnaeite, Cinnabar, 
Barite, Fluorite. 

G. 4. 

BB fus. with difficulty. 
A . Arsenopyrite, Ghalcopy- 
rite, Magnetopyrite, Pyrite, 
Galenite, Siderite, Barite, 
Garnet, Pjrroxene, Magnetite. 

G. 4.45. 



G. 4. 

Opaque. Gives off water and 
is converted to sesquioxide in 
closed tube. Surf of mass 
bot. BB infus. Reac for 
iron. A. Limonite, Hematite, 
Specularite. 



V ■ ■ I pia I pw 
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I MINERALS OF METALLIC LUSTRE 



Name 



Ohromite 

(Chromeisenerz) 



Oolumbite 

(Niobite) 



Franklinite 



BntUe 
(See II 2) 

Hematite 
(Specularite) 

Braunite 
(Marcellin) 
(See II 1) 



Color 



iron-black 



iron-black 



iron-black 



iron-black 
iron-blk to steel- 

gry 

iron-black 



Streak 



dk to It bm 



brownish-black 



reddish-brown 



yellowish-brown 



cherry-, brn-, 
blk-red 



brownish-black 



Hardxit 



Tenacity 



brittle 



6 



brittle 



6.25 



brittle 



6.5 



6.5 



brittle 



brittle 



6.25 



brittle 



5 BLACK 
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Ciyital System 
Habit and 
Structure 



Ism 

H, octl 

S, masv, insp 



Onn 



Ism 
H. octl 
S, massive 



Ttrg 

Hex 

H, rhdl, tab, 
pyrl 



Ttrg 



Cleavage and 
Fracture 



Fr, gran, 
comp 



Civ. 010 dist 



Fr. compact 



Civ. 100 & 110 



Civ. R seld dist 



Civ. 110 



Chemical Formula 



(Fe,Cr)[(Cr,Fe)0,i 



[(Nb,Ta)0,lFe 



(Fe,Mn,Zn)(Fe02)2 



TiTiO* 



FeA 



MnMnO, 



SEMABK8 

Sp Gr, Seactions 

A= Associated Minerals 



G. 4.3. 

Xls small and rare. Usually 
slif^htly magn. BB infus. 
With borax and mere, iron 
reae hot and ehrome-gm cold. 
A. In Serpentine. 

G. 6. 

BB infus. Like Tantalite. 
Decomp by fusion with pot- 
ash, and treated with HCl and 
HsSOa gives on addition of 
Zn a blue color. 
A. Beryl in Granite. 

G. 5. 

BB infus. Slightly magn. 
With borax in O F rdsh- 
amethyst bead (Mn), and in 
R F bottle-grn (Fe). 
A. Zincite, Willemite. 

G. 4. 



G. 4.8. 

BB infus. Smts magn and 
magneto-polar. 



II MINERALS OF SUB-METALLIC 

OF BLACK, BROWN, RED, YELLOW, 



1 Of Black Streak 



Name 



Asbolite 
(Erdkobalt) 

Asphaltmn 

(Erdpech) 



Oovellite 

(Kupferindig) 



Ghalcophanite 



Bituminous Goal 



Anthracite 



Bnargite 

(See I 5) 

Sphalerite 
(Blende, Zink- 
blende) 



Luitre 



slightly res 



resinous 



sub-met 
to adm 



brilliant 

res to vitr or 
silky 

sub-met vitr 



sub-metallic 



vitreous 



Color 



bluish-black 



pitch-black 



dk blue 
indigo-blue 
steel-blue 



bluh-blk 



black partly 
brown 



black 



iron-black 



black 



Streak 


Hardni 


bluish-black 


1.25 


blk to brn 


1.25 


blue-black 


1.5-2 


choc-brn 


2.5 


black 


2.5 


black 


2.75 


black 


3 


brnh-blk 


4 



Tenaelty 



sectUe to 
malleable 



sectile 



sectile to 
brittle 



flexible 

sectile to 
brittle 

very brittle 



brittle 



brittle 
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AND NON-METALLIC LUSTRE 

GREEN, OR BLUE STREAK 



(all Opaqne) 



Crystal System 
Habit and 
Structure 


Cleavage and 
Fracture 


Chemical Formula 


SEMARKS 

Sp Gr, Seactions 

A= Associated Minerals 


Amorphous 
S, bot, masv, 
powdery, ctg 




Ck>(Fe,Cu)0+a:H20 


G. ± 3.5. 




Unct. VarofWad. BBinfus. 
Blue bead with mere. A. Mala- 
chite, Barite, Tetrahedrite. 


Amorphous 
S, masv, incr 


Fr, con- 
choidal 


CuH«0 


G. ± 1.5. 
Stickv. Ignitible by ean fl, 
and burning with light. A. 
In limestone, marl, clay, sand- 
stone. 


Hex 

H, rhdl, thin 

tab 
S. masv, lam, 

ctg, powd 


Civ, bas & 
prsm, obs 

Fr. comp, fn 
& smaJl-gr, 
stky 


CuS 


G.4. 

Xls very rare. Ignitible in 

can fl, and burning with blue 

flame. (BB see Chalcocite. 

14.) 

A. Chalcopyrite, Pyrite. 


Hex 
H, rhdl 


Civ. bas perf 


Mn,Zn,Fe,H,0 


G. 3.9. 

BB bmz to cop rd. 


Amorphous 
S. massive 


Fr. cnch to 
plane, comp, 
slaty, fib 


C, H, with ash 


G. 1.4-1.6. 

Ignitible by a can, and burn- 
ing with light. A. Pyrite. 


Amorphous 
S, massive 


Fr. cnch, comp 


C with little H, 0, etc, 
and ash 


G. ± 1.7. 

Not ignitible by can fl. Hard 
to ignite and burning with 
little or no flame. 
A. Slate, Pyrite. 


Orm 


Civ, 110 perf 


CU3ASS4 


G. 4.4. 


Ism 

H. octl, cub, 

tetr, dodl 
S, masv, insp, 

rnfm, sphl 


Civ, 110 hly 

perf 
Fr. gran, 

comp, scy, 

fib 


(Zn,Fe,Mn,cd)S 


G. 4. 

BB fus with great difficulty. 
Ck. some vara rdsh-bm ctg 
of Cki oxide take a wh coat 
of zinc ox, yel hot, and wh 
when cold. 

A. Arsenopjrrite, Magnetite, 
Chaloopynte, Magnetopjrrite, 
Galenite, Garnet, Pyroxene. 



•H^ 
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Name 


Luitre 


color 


Straak 


Hardnt 


Tenacity 


Uraninite 
(Uranpecherz) 


resinous 
partly 
metallic 


black 


gryh-blk to 
brnh-blk 


5.5 


brittle 


Dysanalyte 


sub-met 


iron-blk 




5.5 




Ilvaite 

(Lievrite) 


resinous to 
semi-met 


black 


grnh-blk 


5.75 


brittle 


Oolumbite 

(Niobit) 


vitr adm 
metalloid 


black 


grvh to brnh- 
blk 


6 


brittle 


Psilomelane 

(Harlmanga- 
nerz) 


sub- to non- 
met : streak 
more 
lustrous 


bluish-black 


blk, in part 
brn 


6.25 


brittle 


Braunite 
(Marcellin) 


sub-metallic 


black 


black 


6.25 


brittle 


Schorlomite 


vitreous 


blk,trnshblu 


gryh-blk 


7.25 









Bog Manganese 
(Mangan- 
schaum, 
Groroilith, 
Wad) 



glistening 



black-brown 
to blue- 
black 



black-brown 



sectile 



1 OF BLACK STREAK 
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Crystal Syitem 
Habit and 
Structure 



Ism 
H, octl 
S, masv, insp, 
rnfm 



Ism 



Orm 

H, elm, ac 

/S. masv 

Orm 

H, short elm, 

short ae, tab 
S. insp 

Amorphous 
S. reniform, 
bot, masv 



Cleavage and 
Fraeture 



Fr, eomp, 
eneh to 
unvn 



Ttrg 

H, pyramidal 

S. miassive 



Ism 
H, trpz, dodl 



Civ, eub 

Civ. 010 dist 
Fr, stalky 

Civ. 010 dist 



Fr, eneh to 
unvn 



Fr, unvn, 
gran, eomp 



Fr, eneh 



Chemical Formula 



(U,Pb,),(UO.),(?) 



Na,(Ca,Fe)8Ce(Nb- 
03)3Ti,oO» 

FeaCa(Fe.0H)(Si04)- 



Fe(Nb03)2 or 
Fe[(Nb,Ta)0,l 



Prineipally Manga- 
nate of Manganese. 
Mueh of latter re- 
plaeed by Ba. Some 
Ca, Mg, Cu, Al, Fe, 
and alkalies with 
H,0. 

MnMnOs- Contains 
also some Manga- 
nese Silieate 



(Ca,Fe,Mg)3(Fe,Ti), 
[(Si,Ti)0,], 



BEMASKS 

Sp Or, Beactlons 

A = Atsoclated Minerals 



G. 6.4.-8. 

Xls rare. Radio-active. BB 
fu8 with great difficulty, 
coloring outer fl gm. With 
borax and mere, yel bead in 
O F becoming gm in R F 
(Uranium). .4. Torbemite, 
Galenite, Chalcopyrite, Chlo- 
anthite. Bismuth, Pyrargyrite, 
Barite, Fluorite, in gramte. 

G. 4.13. 

In gran limestone. 



G. ±4. 

BB infus. Gelatinizes with 

Ha. 

A. Amphibole, Pjrroxene. 

G. ± 6. 

BB infus. (See I 5.) 
A. Beryl, in granite. 



G. ±4. 

Surf of nod gen smooth. 
BB infus: loses O. Yields 
CI with HCl. 

A. Pyrolusite, Polianite, Lim- 
onite, Barite. 



G. ± 4.7. 

Xls small. Evolves Gl with 
HCl. BB mfus. With borax 
and mere, amethyst bead in 
O F becoming <us in R F. 
A. Pyrolusite, Psilomelane, 
Hausmannite, Barite. 

G. 3.85. 



Of Brown Streak 



Amorphous 
S. reniform, 
bot, masv 



Fr, unvn, ethy 



Mostly MnOj'v^'ith Mn- 
O and 5 to 14 p c 
of H2O. Contains 
limonite, calcite, 
and other subst'ncs 



G. ± 3.7. 

Opaque. Greasy to touch. 
BB infus. (See Psilome- 
LANE, II 1.) A. Psilome- 
lane, Pjrrolusite, Limonite, 
Siderite. 
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Name 


Luitre 


Color 


Streak 




Tenacity 


Ozocerite 
(Erdwachs) 


resinous 


brown 


yellow- 
brown 


1 


ductile 


Ohloropal 

(Fettbol, Gra- 
menit, Pinguit, 
Nontronit) 


resinous 


liver-brown 


liver-brown 


1.75 


sectile 


Asphaltum 

(Erdpech) 
(See II 1) 


resinous 


bik to bm 


brnh-blk 


2 


sect to brit 


Plattnerite 
(Schwer- 
bleierz) 


met adm 


iron-black 


brown 




brittle 


Lignite 

(Braunkohle) 


resinous 


bm to blk 


brown, 
partly 
black 


2.5 


sect to brit 


OluTSocoUa 

(Kieselkupfer) 


vitr, res, 
ethy 


gm (brn or 
blk when 
impure) 


greemsh- 
brown 


3.5 


brittle 


Siderite 
(Eiaenspath) 


vitr to prly 


pale yel, 
yel-bm 


yellowish- 
brown 


4 


brittle 


Sphalerite 

(Blende) 
(See II 1) 


vitr to adm 


blk to brn 


blk-, pink-. 
It brown 


4 


brittle 


Xenotime 

(Ytterspath) 


res to vitr 


yelh, rdsh, 
brn 


yelh, rdsh, 
brn 


4.5 


brittle 


Gothite 
(Lepidocro- 
cite) 


adm, vel- 
vety, silky 


brown 


yelh-brown 


4.5 


brittle 
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Crystal System 
Habit and 
Structure 



Amorphous 
S. massive 



Amorphous 
S, msv, ethy 



Amorphous 



Hex 
H. elm 

S. ctg, pseudo- 
morphs 

Amorphous 
S, massive 



Amorphous 
S. masv, insp, 
reniform 



Hex 

Jf.rhdljObtand 
acu R, sclh 

S. masv, rnfm, 
wrty, nod, 
lam 

Ism 



Cleavage and 
Fracture 



Fr, comp, fib 



Fr, cnch, ethy 



Fr. conchoi- 
dal 

Fr. uneven 



Fr, ethy, 
comp, fib 



Fr, cnch, 
comp, ethy 



Civ, R 107° 

perf, partly 

curved 

faces 
Fr. gran, 

shly, comp 

CZv. 110 perf 



Ttrg 
H,pynn 

Orm 

H, ac, scaly 

S, masv, rnfm 



Civ. 110 perf 
Fr, unvn spin 

Civ, 010 near- 
ly perf 

Fr, thin stky, 
scaly 



Chemical Formula 



BEMABKS 
Sp Gr, Beactions 
Associated Minerals 



Hydrocarbon of Me- G. 0.95. 

thane series of lligh ^rfmatic odor, sticky. Inflam 
, .,. . . ° with bright fl. A. Bituminous 

DOllmg-pomt. coal, bituminous clay slate. 

(Fe,Al)2(Si03)3.5H20 G. 1.7. 

Opaque. Greasy feel. BB 
yields water. Infus, but 
blkens and becomes magn. 
Partially decomp by HCl. A. 
Barite, Fluorite. 



Cx4Hi80 



PbO, 



G. 1.5. 



G. 9.4. 



More or less carbon- G. ± 1.4. 

ized vegetable mat- Opaque, inflam in the ^n 

. X • • i-t "t and burning with light, 

ter containing L, a. Pyrite, Marcasite, Sul- 

H, 0, N, S, and ash P^^^r, Gypsum. 

ChiSi03.2H20, often G. 2.1. 

with some Al silicate Opaque, aosed tu^, blkens 

and gives water. BB decrep, 
and colors fl gm. Infus. 
Frequent in cap rock. A. 
Malachite, Chalcopyrite, Chal- 
cocite, Cuprite. 



FeCOa. Contains of ten 
Mg, Mn, and Ca. 



ZnS (impurities Fe 
and Cd) 



(Y,Ce)PO, 



FeO.OH 



G. 3.8. 

Bm by weathering. In closed 
tube decrep and becomes 
magn. BB infus. Blkens. By 
exposure it dkens. Effervesces 
in weak acid. A. Galenite, 
Blende, Chalcopyrite, Tetia- 
hedrite, Liniueite, Cinnabar, 
Barite, Fluorite. 

G. 4. 

BB fus. with difficulty. 
A. Arsenopyrite, Chalcopy- 
rite, Magnetopyrite, Pyrite, 
Galenite, Siderite, Barite, 
Garnet, Pjrroxene, Magnetite. 

G. 4.45. 



G. 4. 

Opaque. Gives off water and 
is converted to sesguioxide in 
closed tube. Surf of mass 
bot. BB infus. Reac for 
iron. A. Limonite, Hematite, 
Specularite. 



-^r— ^»^-* 
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Name 



WoUhunite 
(Htibnerite) 



Polycrase 

Samarflkite 
(Yttroilmen- 
ite) 

Limonite 

(Brauneisen- 
erz) 

Aeschynite 

Fergusonite 
(Tyrite) I 5 

Braunite 
(Marcellin) 
(See II 1) 

Psilomelane 

(Hartman- 
ganerz) 
(See II 1) 

Euxenite 

Polymignite 



Bntile 



Oassiterite, 
(Zinnerz) 



Luitra 



sub-met and 
adm 



vitr to res 



vitr to res 



non-metallic 



sub-met dull 
vitr dull 

sub-metallic 



color 



black 



blk, brn in 
splint 

velvet-black 



brown 



ttrtak 



red-, blk- 
brown 



non- to sub- 
met 



met vitr unct 
sub-met, bril 



metalloid 
adamantine 



metalloid res 



brn to blk 
bmh-blk 

black 



black 



brn-blk 
black 

black-brown 



black-brown 



gryh-brown 

dark rdsh- 
brn 



yellow- 
brown 



gry to blk 
pale brn 

dark brown 



Hardni 



dark brown 



yel, rd, brn 
dark brn 



light brown, 
partly 
yellow 



light brown 



5.5 



5.5 



5.5 



6.25 



6.5 
6.5 



6.5 



6.5 



Tenaeity 



brittle 



brittle 
brittle 

brittle 



5.5 ! brittle 

I 
5.75 brittle 



brittle 



6.25 brittle 



brittle 
brittle 

brittle 



brittle 
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Crystal Syitem 
Habit and 
Structure 


Cleavage and 
Fracture 


Chemical Formula 


BEMABK8 

Sp Or, Beaotlons 

A = Aftoelated BUnerals 


Mel 

H, short elm, 

thiek tab, 

spin, ae 
S. masv, ins{) 


Civ. 010 perf 
Fr, thin stky 

• 


(Fe,Mn)W04 


G. ± 7.2. 

BB fus easily to magn but, 
which has a xln surface. With 
mere, rdsh-yel glass while hot. 
On di. with tin on cooling gm, 
which becomes nish-yel in con- 
tinued R F. A Arsenopyrite, 
Molybdenite^ Cassiterite, Bis- 
muth, Fluonte, Apatite. 


Orm 

H. prsrn tab 


Fr. ench 


(Ca,Fe)aY,U0,Ti,30„ 
[Y(Nb03)3l 


G. 5. 


Orm 
H. prsm 


Civ. 010 imp 
Fr. ench 


[(Fe,Y,Ce,Er)4(Nbr 
(Fe,Y,Ce,Er)UAi 


G. 5.7. 


Crystalline 
S. rnfm, glob- 
ular, masv, 
insp, powdery 


Fr. fib, stky, 
ethy, shly, 
comp 


FeACOH). 


G. 4. 

Often tarnished blk. (BB, 
A., etc, see GdTHiTE, II 2.) 


Orm 


Fr. small ench 






Ttrg 
H, Pyrm 


Fr. sben 


Y(Nb,Ta)04 


G. 5.838 


Ttrg 


Fr. uneven 


MnMnO, 


G. 4.7. 

BB Mn reac with the fluxes. 
A. Pjrrolusite, Psilomelane, 
Hausmannite, Barite. 


Amorphous 


Fr. ench 


Manganese Mangan- 
ate 


G.4. 


Orm 


Fr. sbcn 


Ce,Er,Yt,Ti,Cb,0 


G. 4.6. 


Orm 


Fr. ench, perf 


K,Na,Ca,H,Pb,Fe, 
La,Di,Ce,Y,Er,Sn, 
Th,Ti,Zr,Ta,Cb 


G. ± 4.81. 


Ttrg 

H, elm, ac 

S, masv, insp 


Civ. 100 perf, 

110 dist 
Fr. comp 


TiTi04 


G. 4. 

Opaque. BBinfus. With mere 
a dss bead, which, in R F, be- 
comes violet on cooling. 
A. Menaccanite (Titanic iron 
ore), Titanite, Apatite. 


Ttrg 

H, elm, aeic, 

pyrl ^ 
S, masv, insp, 

rnd 


CZv. 100 perf, 
110 dist 


SnSnO* 


G. 6.8. 

Opaque. BB infus. On ch. 
with soda, but of met Sn and 
wh coat. 

A. Arsenopyrite, Wolframite, 
Scheelite, Molybdenite, Bis- 
muth, Blende, Fluorite Apa- 
tite, Lepidolite. 
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Name 



Selensulphor 
Bemingtonite 

Kermesite 

(Rothspiessglas- 
erz, Antimon- 
blende, 
Pyrostibite) 

Cinnabar 

(Zinnober) 



Luftre 



earthy 
earthy 
adm satiny 



Color 



orange-red 

rose-red 

dk bluh to 
cherry-red 



Psrrostilpnite 

(Feuerblende, 
Pyrochrotit) 

Er3rthrite 
(Kobaltbluthe) 



adamantine 



adm, on 010 
pearly 

vitr 010 
m. o. p. 



Proustite 

(Lichtes Roth- 
giiltigerz) 



Pjrrargyrite 

(Dunldes 
Rothgliltigerz) 



OhrysocoUa 

(Kieselkupfer) 
(See II 2) 



cochineal- 
red 



adamantine 



met adm 



res or vitr to 
ethy 



yelh to hya- 
cinth-red 



crimson- & 
peach-red, 
smts pearl- 
or grn-gray 

cochineal- 
red 
auroral red 



Streak 



pale rose 

dark bluish- 
red 



scarlet 



Hardni 



blk, smts 
approach- 
ing cochi- 
neal-red 



brn to bmh- 
blk; when 
pure, moun- 
tain-grn to 
sky-blue 



auroral red 



paler than 
mineral, 
dry powder 
deep laven- 
der-blue 

auroral to 
scarlet 



cochineal-, 
cherry-, 
purple-red 



brnh-red ; 
when pure, 
wh 



2.25 



2.5 



2.5 



2.75 



3 



3.5 



Teiutelt7 



pulv 



sectile 



sectile 



sect to brit 



sect to brit 



sect to brit 



sectile to 
brittle 



brittle 



3 OF RED STREAK 
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Of Red Streak 



Crystal System 
Habit and 
Structure 



Mel 

H, capillary 

S. tufted 



Hex 

H. rhdl, thick 
tab, short 
elm, short ac 

S. masv, insp, 
ctg 

Mel 

H. splintery 

Mel 

H, spin, ac 

S. wrty, ctg 



Hex 

H. rhdl, dart- 
like, ac, elm, 
thick tab 

S. masv, insp, 
ctg 

Hex 

H. rhdl, dart- 
like, ac, elm, 
thick tab 

S. masv, insp, 
ctg 

Amorphous 



Cleavage and 
Fracture 



Civ. 100 dist 
Fr. fib, stel 



Civ, prsm, 
very perf 

Fr, gran, 
comp, fib, 
ethy 



Civ, 010 per- 
fect 



Civ, 010 hly 

perf 
Fr, fib, thin 

stky, ethy 

Civ, R, rtr 

dist 
Fr, compact 



Civ, R, rtr dist 



Fr, cnch, 
comp, ethy 



Chemical Formula 



SeS 

Co, H, C, O 

SbAO 



HgS 



AgaSbS, 



CoaCAsOOa-SH^O 



AgaASaSa 



AgaSbSa 



CuSi0.2H,0 



BEMABKS 

Sp Gr, Beactlons 

A = Associated Minerals 



G. 
G. 
G. 4.5. 

Melts in can fl. Thin leaves, 
flx. Closed tube, blkens, 
and gives first wh and then 
dk-red subl. A . Antimonite, 
Berthierite, Orvantite (An- 
timonoker), Valentinite. 



G. 9. 

Subl in matrass. Open tube, 
S fumes and met Hg in drops 
on cold wall of tube. BB vol. 
A. Hermesite, Mercury, Chal- 
copyrite, Siderite Barite. 



G. 4.25. 

Melts in can fl. BB, like 
Pyrargyrite (see below). 
A, Pyrargyrite. 

G. ± 3. 

BB ch. As o<lor ; with borax, 
cobalt glass. A. Smaltite. 



G. 5.42. 

Melts in can fl. BB ch. odor 
of SO2 and As. With soda, 
Ag but. 

A. Argentite, Stephanite, Sil- 
ver, Arsenic, Smaltite, Ohio- 
anthite, Niccolite, Galenite, 
Barite, Fluorite, Siderite, Py- 
rite, Marcasite. 

G. ± 5.8. 

Melts in can fl. BBcA.fuswith 
spirting to globule . Coats coal 
wh. With soda, but of Ag. 
A . Same as Proustite above. 



G. 2.1. 

In closed tube yields water. 
BB decrep and colors fl 
gm. With fluxes, reac for 
Cu. Infusible. 
A. Malachite, etc. 
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Name 



Zincite 

(Rothzinkerz) 



Onprite 
(Rothkup- 
fererz) 

Hanerite 

(Mangankies) 



Hematite 

(Rotheisenerz, 
Eisenglanz) 
(See I 5) 

Torgite 

(Hydroha- 
matit) 

Oolumbite 

(Niobite) 



Luitra 



sub-adm 



adm sub-met 



sub-metallic 



ethy to sub- 
met 



sub-met, 
satn, dull 

metalloid- 
adm vitr 



Color 



deep red to 
orange-yel 



cochineal to 
dark red 



dk rdsh-brn 



dk rd to 
steel-gry 



rdsh-blk to 
rd 

brnh-blk 



StTMkk 


H&rdni 


brnh-yel to 
orange-yel 


4 


brnh to 
blood-red 


4 


brownish-red 


4 


blood-red 


5.5 


red 


5.5 


brownish-red 


6 



Tenaelty 



brittle 



brittle 



brittle 



brittle 



brittle 



brittle 



Ohloropal 
(Pinguite, 
Gramenite, 
Nontronite 
very similar) 


resinous 


liver-brown 


liver-brown 


1 


mal to sect 


Torbemite 

(Kupfeniranit, 
Uranglinmier 
in part) 


001 prlv, 
elsewhere 
vitr 


eriild-grn 


pale to 
apple-grn 


2 


brit to seel 



3 OF RED STREAK 
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Crystal System 
Habit and 
Structure 



Hex 

H, hmph 
S, masv, insp 



Ism 

H. octl, cub, 
dodl, cap 
S, masv, insp 

Ism 
H. octl 



Hex 
H. rhdl 



H, bot, stal 

Orm 

H, tab, ac, elm 



Cleavage and 
Fracture 



Civ. bas emin, 

lOTO smts 
Fr. coarse 
gran, thick 
shly 



Civ. Ill dist 



Civ. cub, dist 



Fr. comp, fib, 
stky, round 
gran, ethy 

Fr. fib, stky 



Civ. 010 dist 



Chemical Formula 



(Zn,Mn)0 



CuaO 



MnS, 



FeA 



FeA(OH), 



Fe[(Nb,Ta)0,l 



Sp Or, Beactloni 
: Associated Minerals 



G. ± 5.5. 

In cloaed tube, blkens, but 
resumes color on cooling. BB 
infus. With fluxes on plat 
wire, Mn reac. R F coat of 
ZnO, yel hot, wh on cooling. 
Sol in acids without efferves- 
cence. A. Franklinite, Cal- 
cite, Willemite. 

G. db 6. 

BB colors fl gm ; moistened 
with HCl, blue. With diffi- 
culty fus. A. Malachite, 
Copper, Limonite. 

G. 3.4. 

Closed tube, subl of S. 

Open tube, emits S fumes and 

becomes grn. BB infus. Mn 

reac with fluxes. 

A. Sulphur, Gj'psum, Tetra- 

dymite. 

G. ± 5. 

BB infus. Ch. R F be- 
comes ma^. 

A. Limonite, Gdthite, Pyrolu- 
site, Psilomelane. 

G. ± 4.4. 



G. 6. 

BB infusible. 

A. Beryl, in granite. 



Of Yellow Streak 



Amorphous 
S. massive 



Ttrg 

H. soy, tab, 

pyr 
S. coating 



Fr. compact 



Civ. bas perf 
110 dist 



(Fe,Al)a(Si03),.5HaO 
(Nontronite — 
Fea(SiO,),.5HaO) 



(UOa)aCu(P04),.8H,0 



G. 1;75. 

Greasy to touch. 



A. Barite. 



G. 3.5. 

In closed tube yields water. 
In forceps fus to blkish 
mass and colors fl gm. 
With mere fus to gm bead, 
and with tin on coal cools to 
opaque red. 

A. Uraninite, Limonite, He* 
matite. 



40 n MINERALS OF SUB-METALLIC AND NON-METALLIC LUSTRE 



Name 



lodyrite 
(lodsilber) 



Humboldtine 

(Oxalite) 

Gopiapite 

(Misy) 



Realgar 



Orpiment 



Sulphur 



Massicot 

Autunite 
(Kalkuranit, 
Uranit) 

(Mennige) 

Uranophane 
Xanthoconite 



LuEtre 



color 



adm to res I sulph-yel 



none to gltg ochre- to 

straw-yel 



ethy to gltg 



res to adm 



prly on civ 
surf, else- 
where res 



sulph-yel 



Streak 



Hardni 



light yellow 



straw-yellow 



light yellow 



auroral red | orange-yel 



lemon-yellow lemon-yellow 2 



res to adm 



dull 

has prly, 
otherwise 
sub-adm 

faint greasy 
or dull 



vitreous 
adm to prly 



sulph-vel to 
gry-brn & 
red 



yel, rdsh 

citron- to 
sulph-yel 

bright red 



yellow 
orange-yel 



sulph- to 
straw-yel 



same lighter 
yellowish 



orange-yel 



orange-yel 



2.5 



2.5 



Tenacity 



mal to sect 



sectile 



sectile 



sect to brit 



sectile 



brit to sect 



sectile 



sect to brit 
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Cryftal System 
Habit and ' 
Structure 



Hex 

H. hmph, tab, 

prsm 
5. ctg 

H. cap 

S, masv, ctg 

Mel 

H. scaly 
S, masv, ctg 



Mel 

//. short prsm, 

thick tab, 

short ac 
S. masv, insp, 

ctg 

Orm 

H, short elm, 

lent 
S. masv, insp, 

lam, rnd 

Orm 

H, pyrl 

S. masv, insp, 

powd, lam, 

rnd 

? H, masv 

Orm 

//. scaly, thin 
tab 

S. powdery 



Orm 

Hex 

H, rhdl, tab 

S, insp, sph 



Cleavage and 
Fracture 



Civ. bas perf 
Fr, scaly 



Fr, comp, ethy 



Civ, 010 perf 
Fr. scy, ethy 



Chemical Formula 



Agl 



Civ. 010, bas, 

rtr perf 
Fr. comp, ethy 



Civ. 010 perf 
Fr. short stel, 

scy, gran, 

comp 

Civ. 110 dist, 

111 dist 
Fr. comp, 

ethy, fib 



CZv. bas emin, 
110 perf 



Civ. in one dir 



(FeCaOOa-SHgO 



(FeOH),Fea(S04)5. 
I8H2O 



Aa,Sa 



AsoS' 



a»^8 



PbO 
(UO0,Ca(PO4)a.8H,O 

Pb,04 

Ca,U2,Si2,Oi3.6HjO 
Ag8AsS4 



BEMABKS 

Sp Or, Beaotions 

A = Atsoclated Minerali 



G. 5.6. 

Melts in can fl. 



G. ± 2.2. 

BB infus. 
magn. 



Turns blk and 



G. 2.1. 

Insol in water. BB yields 

water, and at higher temp 

sulph acid. On ch. becomes 

magn. 

A. Pyrite, of which it is a 

product of decomposition. 

G. 3.4-3.6. 

Melts in can fl. Combust. 
BB bums with blue fl and As 
odor. In closed tube, red subl. 
A. Arsenic, Antimonite, Py- 
rite, Orpiment, Barite, Cal- 
cite. 



G. 3.48. 

In closed tube yel subl, 
otherwise like Realgar. 
A. Antimonite, Pynte, Barite, 
Calcite, Clay. 



G. 2.072. 

BB bums with a blue fl. 
Melts in can fl. Subl. A, 
Gypsum, Calcite, Coal, Galen- 
ite, Celestine. 



G. 8. 

Does not soil. 

G. db 3.12. 

Xls seem ttrg. In closed tube 
yields water. BB fus at 2.5 to 
a blkened mass. A. Uraninite. 

G. 4.6. 

BB ch. in R F, but of met 
Pb. A. Galenite, Calamine, 
Cerussite. 

G. 3.86. 
G. 5.1. 

Melts in can fl. In closed 
tube at gentle heat yel 
color is changed to red and 
restored on cooling. A, 
Proustite, Barite. 



42 n MINERALS OF SUB-METALLIC AND NON-METALLIC LUSTRE 



Name 


Luitre 


Color 


ttroak 


Hardni 


Tonaetty 


1 

Zanthosiderite 


slky to 
greasy 


gold-yel 


ochr-yel 


2.5 








Orocoite 
(Rothbleierz, 
Kallochrom) 


vitr to adm 


hyacinth to 
auroral red 


orange-yel 


2.75 


sectile 


Gnmmite 
(Guinmierz, 
Uranogummit, 
UrangUmmi- 
erz) 


greasy 


rdsh-yel, 
rdsh-bm 


lemon- to 
orange-yel 


2.75 


sect to brit 


Pliarmacosider- 
ite 

(Wiirfelerz) 


vitreous 


olive-grn 
to yelh-bm 


yellow 


2.75 


rather sect 


Astrophyllite 
(See II 5) 


sub-met, prly 


bmz to gold- 
yel 


mosaic gold 


3 


brittle 


Volborthite 


m.o.p.onOOl 
elsewhere 
non-met 


siskin-green 


sulph-yel to 
siskin-yel 


3 




(Kalkvolbor- 
thite) 




Pitticite 

(Arseneisen- 
sinter) 


vitr to greasy 


yelh- and 
rdsh-brn 


ochre-yellow 


3 


brittle 


Vanadinite 


greasy 


yellow- 
brown 


light yellow 


3 


brittle 


Endlichite 


res surf of 
frac 


deep ruby-rd 


wh or yelh 


t2.9 


brittle 


Greenockite 


adamantine 
to greasy 


honey-yellow 
to orange 


orange-yel 


3 


brittle 


Jarosite 

(Gelbeisenerz) 


vitr, almost 
to m. 0. p. 


brown 


ochre-yellow 


3.5 


brittle 
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Crystal Syitem 
Habit and 
Structure 



? H, acicular 



Mel 

H, short elm, 
ac, dart-like 



S. masv, insp, 
rnfm 



Ism 
H. cub 



Orm 
//.flat prsm 

S. sealy 



Amorphous 
S, masv, rnd 

Hex 

H, short elm, 
short ac 

Hex 

H, pyrl, hmhd 

Hex 

H, rhdl, pyrl, 

tab 
S. small rnfm, 

ctg, powd 



Hex 

H. tabular 

S. massive 



Cleavage and 
Fracture 



Civ. 110 tol 
dist 



Fr. cneh to 
unvn 



Civ. 100 dist 



Civ. 010 perf 



Civ. perf in 
one dir 



Fr. ench 



Fr. uneven 



Civ. 1010 dist, 
bas imperf 



Civ. bas dist 
Fr. scaly 



Chemical Formula 



Fe^HA 



PbCrO* 



(Pb,Ca,Ba)SiU30,2. 
5H,0 



Fe(FeOH)3(As04)3. 
6H2O 



(K,Na)2H4(Fe,Mn,Ca, 

Mg)«(Zr,Si.Ti),0,, 

(Cu,Ca)(CuOH)V04 



Fe^(0H),,(S0,)3 
[(Aa,P)OJ»o.9H,0 

Pb«Cl(VO,), 



Ca,Pb,V,As,Cl,0 



CdS 



(FeO),K(S04)2.3H20 



BEMABKS 

Sp Or, Beactlons 

A = Aftoelated Minerals 



G. 



G. ± 6. 

In closed tube, blkens; on 
coal, is reduced to met Pb 
with deflagration. A. Galen- 
ite, Gold, Vauquelinite. 

G. ± 4.1. 

BB infus. A. Uraninite. 



G. db 3. 

Pyroelectric. BB ch., with 
soda, maen mass. Color of 
powder changed to rdsh brn 
by sol of caustic potash. 
A. Arsenopyrite, Scorodite. 

G. 3.35. 

Pleochr. in thin leaves. 

G. 3.5. 

BB infus. Powder mixed with 
soda and fus, then boiled with 
water, acidified with HCl, and 
boiled down, becomes emld- 
gm; diluted with water, sky 
blue. il.Pyrolusite,Sandstone. 

G. 2.3. 

Often crackled. Fragile. (BB, 
see .Pharmacobiderite, 
above.) A. Arsenopyrite. 

G. 6.75. 

BB fus easily to lustrous 
mass. A. Galenite; on lime- 
stone. 

G. ±7. 



G. 4.8. 

Nearly trsp. Strong double 
refrac. Veined parallel to 
axis. BB gives SOs on coal 
and brown-red coat. Closed 
tube, carmine color, fading 
to original color on cooling. 
Infufl. A. Galenite, Blende, 
Prehnite, Calcite. 

G. 3.25. 

BB intumesces, and in R F 
fuses to magn but. Powder 
turned bmh-red by sol of pot- 
ash. A. Hematite, Limonite. 



44 n MINERALS OP^ SUB-METALLIC AND NON-METALLIC LUSTRE 



N&nM 



Luftre 



Color 



Streak ; Hardni Tonaetty 



Oacoxenite 



Nadorite 
Pnclierite 



Sphalerite 
Zinc Blende, or 
Blende 



Wnrtzite 

(Strahlen- 
blende) 

Zincite 

(Rothzinkerz) 



Bastnasite 



silky 



res to vitr 



ochre- to straw-yellow 3.5 brittle 
lemon-yel 
(stains bm) 

brn to yelh yellow | 3.75 



adamantine 1 rdsh-brn, ' ochre- vellow I 4 brittle 

brnh-rd ! ! 



adamantine brn to rdsh- straw^- to 



admtom.o.p. 



sub-adm 



brn 



brown 



orange-yel 



Isabella- 
yel, partly 
brnh 



brnh-yel 



orange-yel 



brittle 



i 



brittle 



brittle 



vitr to greasy wax-yel to light ycl,gry 



4.25 brittle 







brn 








Parisite 


vitreous 


brnh-yel 


yelh-wh 


4.5 


1 brittle 


Triplite 


resinous 


brown-black 


pale yel 
gry-yel 


4.5 


brittle 


Gdthite 

(Nadeleisen- 
erz) 


adm 
velvety 
silky 


brown 


brown ish- 
vellow 


4.5 


1 

brittle 


Herderite 


vitr to sub- 
res 


yelh, grnh- 
wh 




5 










Dnrangite 


vitreous 


orange-red 


cream-yel 


5 


brittle 
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Crystal System 
Habit and 
Structure 



Massive 

Hex 
H. pyrl 

Mel 

iS. massive 



Orm 

H. ac, scy, cap 
S. masv, 
rounded 

Orm 
H, pyrl 

Mel 




Mel or Trcl 
H. eapillary 
S, massive 

Orm 

Orm 

H. tab, ae 



Ism 

H, octl, tetr, 

dodl 
S. masv, insp, 

rnfm 

Hex 

H, rhdl, tab 

5. masv, rnd 

Hex 

i/. hmph 

S. masv, insp 



Fr, short fib 



Civ. 100 



Civ, bas perf 



Chemical Formula 



(Fe,(OH),PO,),.9HaO 



PbClSbO, 



BiVO, 



Civ. 110, perf I ZnS f contains often 
Fr. gran, thin Fe and Cd, Cu, Sb, 

stky, shly, , and Mn) 

fib, comp 



CZv. prsm dist, : (Zn,Fe)S 

bas less so 
Fr, fibrous 



C/v.bas emin, 

loro smts 
Fr, coarse 
gran, thick 
shly 



Civ, bas 

Fr. small ench 



(Zn,Mn)0 



Ce,La,Di,C,0 



Ca,Ce,La,Di,C,F,0 



Civ. dist in two' (Fe,Mn)P04(Fe,Mn)F 

dir I 

Fr. thick shly \ 



CZv. 010 perf 
Fr. fib, stky, 
scy 



Civ. prsm 
Fr. sub-ench 

Civ. prsm 
Fr. unvn 



FeO.OH 



Ca,Be(0H,F)P04 

Na(AlF)As04 



BEMABKS 

Sp Gr, Beactions 

A = Associated Minerals 

G. ± 3.4. 

BB closed tube yields water. 
Fus OQ edges to blk slag. 
Colors outer fl bluh-^m. 
A. Limonite, Dufrenite. 

G. 7.02. 

Trsl. 

G. 5.9. 

BB ch., with S and KI, red 
sublimate. With mere in 
R F, gm bead. 
A. Bismite. 

G. 4. 

Very hard to fuse. BB, open 
tube, SOs. On coal, ctg of 
Zn and smts of Cd. 
A. Galen ite, Chaloopyrite, Py- 
rite, Arsenopyrite, Siderite, 
Barite, Fluonte. 

G. 4. 

(BB, see Sphalerite.) 

A. Blende, Galenite, Siderite. 



G. ± 5.5. 

BB infus. A. Franklinite, 
Calcite, Willemite. 



G. 4.93. 



G. 4.358. 



G. 4. 

Fus easily to blk magn 

f lobule. With HsS04 evolves 
[F. Soluble in HCl. 
A . Apatite, Beryl. In granite. 

G. 4. 

BB iron reac. 
A. Limonite. 



G. ± 3. 
G. ± 4. 



46 n MIXERAI^ OF SUB-SCETALLIC AND ? 



LUSTRE 



Unonlte 



Waome 



greasy to 
\itr, also 
silky 



I 



resanous 



Saiiltic Hdfii' vitreoua 
lilcndc 



browi>-rrfk>ir br»- to 

ochre-Yel 



5^ britUe 



pale yd to 
bm 



paleyel to 
bm 



5^ brittle 



bm-blk to Isabella- to 5^5 brittle 
pitch4>lk ochre-yel 



Bocppoite 

Botile 

(See II 2) 



CaMtterite 
(2^nnerz) 



Fmngiiiotis 
Qiuutz 



vitr to unct pi yel to 

dk gm 



yel to rd-gry 5.75 



I 



adamantine, brown to 
slightly black 

met 



vitreous 



ochre-yellow light 
to brown ochre-yel 



I 



metalloid black-brown light yellow 6.5 brittle 
adaman- 
tine 



Isabella-yd 6J) 'brittle 



I 



brittle 



Celadonite 

Ohloropal 

(Pinguite, 
Nontronite 
very similar) 



earthy (?) 



I waxy 



I deep olive- 
I grn 

finch-green 



olive-grccn 

yel to finch- 
green 



< 1 ; very soft 



1 sect to 
mal 



4 OF YELLOW STREAK 
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Cryital System 
Habit and 
Structure 



Crystalline 
S. masv, insp, 

rnfm, rnd, 

powd 

Ism 
H. octl 

Mel 

H. prsm, ac 

S. masv, insp 



Orm 



Ttrg 

H. pyrl, elm, 

ae 
S, masv, insp 

Ttrg 

Jf. elm, ae, pyrl 

S, masv, insp 



Hex 

H, elm, ae 

S, masv, insp 



Cleavage and 
Fracture 



Fr. stky, fib, 
ethy, shly, 
eomp 

Fr, eneh 



Civ. 110, hly 

perf 
Fr. eomp, 

stky 

Civ. 010, 001 



Civ. 100 perf, 

110 dist 
Fr. thiek gran 



Cir. 100 perf, 
110 dist 

Fr. eompaet, 
fib, gran 



Fr. eomp, 
gran, stky 



Chemical Formula 



FeA(OH)e 



Ca(Mn,Fe,Mg)a(Ta, 
Nb)a07 

(Mg,Fe),Al,(A10,), 
(SiOa), 



(Fe,Mn,Zn,Mg)aSi04 



TiTiO^ 



SnSn04 



SiOj (with yellow or 
red oxide of iron) 



REMARKS 

Sp Gr, Reactions 

A = Afsoolated Minerals 



G. ± 3.7. 

BB iron reac. A. Hematite, 
Pyrolusite, Psilomelane, Ba- 
rite, Chalcedony. 



G. 5.5. 

Alkalies and F present. 

G. ± 3.1. 

Unacted on by acids. 
A. Augite in Basalt, Phono- 
lite, etc. 



G. ±4. 

Slightls^magn. 

G. 4. 

(BB, see II 2.) 



G. ± 6.8. 
Opaque. BB infus. Coal 
with soda met tin. 
A. Arsenopjrrite, Wolframite, 
Molybdenite, Bismuth, Fluo- 
rite, Apatite, Scheelite, Lepi- 
dolite. Blende, Chalcopyrite, 
Pyroxene, Amphibole. 

G. 2.7. 

BB infus. Borax dissolves 
slowly to clear glass-green 
when hot. Melts with soda 
with intumescence. 
A. Limonite. 



Of Green Streak 



Amorphous 



Amorphous 
S. massive 



Fr. on large 
surfaces 
cnch to un- 
vn ; on small 
surf spin, 
ethy 



K,Na,H,Ca,Mg,Mn,Al, 
Fe,Si,0 

(Fe,Al),(SiOa),.5H20 



G. 



G. ± 1.8. 

Greasy feel. Closed tube 
yields water. BB infus, 
turns blk, and becomes magn. 
Completely decomp by HCl 
with sep of pulv SiOa. A. 
Barite. 
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Name . 


Lustre 


C61or 


Streak 


Hardm 


Tenacity 


Bromargyrite 
(Bromsilber, 
Embolite, 
Chlorbrom- 
silber) 


adamantine 


green, yellow 


yelh to siskin- 
green 


1.5 


malleable 


Prochlorite 


feebly prly 


green 


clss or grnh 


1.5 


flex not elas 


EhUte 

(Prasininpart) 


cmn, m.o. p. 


emld-grn 


pale green 


2 


sect to brit 


Torbemite 

(Kupferuranit) 
(See II 4) 


common, on 
bas 

mother-of- 
pearl 


emld-, 
vrdg-, 
apple-grn 


pale green, 
apple- 
green 


2 


brittle to 
sectile 


Genthite 
(Nickel 
Sepiolith) 


feebly res to 
lustreless 


apple-green 
to emer- 
ald-green 


pale green, 
apple- 
green 


2 


sectile 


Glauconite 


smwh pearly 


deep grn to 
wh 


grnh-wh, clss 


2.25 


flex little 
elas 


Annabergite 
(Nickelbluthe) 


gltg to lus- 
treless 


apple-green 


pale green, 
apple-green 


2.25 


sectile to 
brittle 


Olinochlore 


civ surf prly 


grn, yel, rose, 
wh 


grnh-wh to 
clss 


2.25 


mild, flex 


Gamierite 
(Nmnait) 


gltg to lus- 
treless 


apple-green 


pale green 


2.5 


brittle 


Bipidolite 

(Chlorite 
Group) 


of civ face 
smwh prly 


deep gra&s- 
to olive- 
grn 


gray-grn to 
clss 


2.5 


sectile 
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Cryital System 
Habit and 
Structure 



Ism 

H, cub, octl 
S, masv, lam, 
ctg 



Mel 

H. scaly 
S. masv, insp, 
rnfm, wrty 

Ttrg 

H. scy, tab, 
pyrl 



Amorphous 
S. coating 



Mel 

Mel 

H, capillary 
S. masv, insp, 
ctg 



Mel 

H. hex, tab 

Amorphous 



Mel 

H. tab, fol, sey 

S. masv, insp, 

rnfm, ctg 



Cleavase and 
Fracture 



Fr, masv, spin 



Civ, bas emin 

Civ, perf in 
one plane 
Fr, scaly, rdl 

Civ, bas perf, 
110 dist 



Fr, cnch 



Civ, bas very 
perf 

Fr. comp,ethy 



Civ. bas perf 
Fr, unvn 

Fr, massive 



Civ, bas emin 
Fr, scy, comp, 
ethy 



Chemical Formula 



AgBr 



H,(Mg,Fe)3SiA 

Cu(CuOH)4(P04), 
H,0 



(UOOaCuCPOOa-SH^O 



(Mg,Ni),H,Si,0,o 



H.Mg5Al^i30« 

Ni3(As04)3.8H,0 



H,(Al,Fe,Cr)3 
(Mg,Fe)5Si30« 

(Ni,Mg)H2Si04 



Al,(Fe,Mg)3.Si,03o 



REMARKS 

Sp Gr, Reactions 

A = Associated BUnerals 



G. 5.9. 

Often gray tarnish. Melts in 
can fl . In closed tube f us wi th- 
out decomp. Placed on strip 
of sine and moistened, swells 
up, turns blk, and is reduced 
to met Ag, which gives lustre 
on pressure with knife-blade. 
A. Native Silver, Calcite. 

G. db 2.87. 

Trsl to opq. 

G. 4. 

BB gives water and turns blk; 
decrepit. Fus to but holding 
Cu. A. Phieudomalachite. 

G. ± 3.5. 

In closed tube yields water. 
In forceps fus to blk mass 
and colors fl gm. 
A. Uraninite, Limonite, Hem- 
atite. 

G. 2.4. 

Smts so soft as to be pol- 
ished by the nail and fall to 
pieces in water. Closed tube, 
blkens and gives water. BB 
almost infus. 
A. Chromite, Serpentine. 

G. ± 2.7. 



G. 3. 

BB fus easily, with As odor, 
and yields met but, which 
with Dorax gives first blue 
cobalt glass, and later violet 
to reddish-brown of Ni. A. 
Chloanthite, Niccolite, Gers- 
dorffite, Siderite, Barite. 

G. 2.7. 



G. 2.27. 

Adheres to tongue. In matrass 
gives water, becoming gray. 
With borax, nickel bead. Im- 
mersion in water, decrep, the 
fragments having cnch frac. 
A. Chromite, Serpentine, 
Steatite. 

G. ± 2.7. 

Xls. seem hex. BB yields 
water In platinum forceps 
whitens, and fus with diffi- 
culty on edges. Partially 
gelatinizes with acids. 
A. Talc, Dolomite, Magnetite. 
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Name 



Thnringite 

Oronstedtite 
(Chamosit) 



Tyrolite 
(Kupfer- 
schaum) 

Ohalcophyllite 
(Kupfer 
glimmer) 

Olinoclasite 

(Strahlerz) 



Liroconite 

(Linsenerz) 



Lustre 



Astrophyllite 
(See II 4) 

Euchroite 



Dufrenite 

(Kraurite, 
Griineisenerz) 

Zaxatite 
(Emerald 
Nickel, Nickel 
Smaragd) 



OlirysocoUa 
(Kieselkup- 
fererz) 



pearly 
vitreous 



bas pearly- 



Color 



olive-green 

coal-black 
to brnh-blk 



bluish-green 



bas pearly 



bas pearly 



vitr to greasy 



sub-met, prly 



vitreous 



vitr to 
greasy, on 
010 prly 

vitreous 



vitreous, 
unctuous 
to lustreless 



emld- to 
vrdg-grn 



bluh-green 
to grnh- 
blk, on 
surf blk 



bluish-green 



brnz- to 
gold-yel 

emld-grn 



dark leek- 
grn to 
grnh-blk 

emld-grn 



green 



Streak 


Hardnt 


green 


2.5 


dark olive- 


2.5 


grn 




bluh, vrdg- 


2.5 


grn 




pale green 


2.5 


bluh-green 


2.75 


bluish-green 


2.75 


mosaic gold 


3 


bluish-green 


3 


yelh to sis- 
kin-green 


3.25 


paler green 


3.25 


bluish-green 


3.5 



Tenacity 



brittle 



sectile 



brittle 



sect to brit 



brit to sect 



brittle 



brittle 



very brittle 



brittle 



brittle 
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Crystal Syttem 
Habit and 
Structure 



Massive 



Hex 

H. rhdl, elm, fib 
S. masv, 
rnfm, cyln 

H, fol, scy 
S, massive 



Hex 

H, rhdl, scy, 
fol, tab 

Mel 

H, short ac, 
short elm, 
thick tab, 
chisel-shaped 

S, rounded 

Mel 

H. short elm, 

blunt pyrl, 

lent 

Orm 

H. flat prsm 

Orm 

H. tab, elm 

Orm 

H, cuboid 

S, reniform 

Amorphous 



Amorphous 



Cleavage and 
Fracture 



Civ. in one 
plane 

Civ, bas hly 
perfect 



Civ, perf in 
one plane 
Fr, scy, rdl 

Civ, bas hlv 
perf 

Civ, bas perf, 
crumpled, 
. fol 
Fr. radial 



Civ, 010 perf 



Civ. 110 



Civ. 010 perf 
Fr. radial 



Fr. cnch to 
irreg 



Chemical Formula 



H,8Feg(Al,Fe)gSieO 



41 



Fe,(Fe,Mg),H,Si,0 



13 



Cu(CuOH)4(As04)2. 
7H.0 



(Cu(OH)2(CuOH), 
As04)27H«0 



(CuOH3)As04 



[(Al,(X(OH)l5(AsO0. 
2OH2O 



(K,Na)2(Fe,Mn,Ca, 
Mg),(Zr,Si,Ti),0„ 

(CuOH)CuAs04.3H,0 



Fe,(0H)3P04 



2Ni(OH)aNiCO,.4H,0 



CuSiOa.2HaO 



BEMAAKS 

Sp Gr, Beactloni 

A = Afsoclated Mlnerali 



G. 3.17. 

Greasy feel. 

G. ± 3.3. 

BB froths and fus on edjges 
Gelatinizes in concen HCf. 
A. Limonite, Calcite. 



G. 3. 

Decrep, jrielding much water. 
Ch. fus with As odor. R F 
globules of Cu. A. Tetra- 
hedrite, Malachite, Azurite. 

G. db 2.5. 

Decrepitates, yielding much 
water. Soluble in amn. 
A. Chalcopyrite Cuprite. 

G. ± 4.2. 

Gives water. BB fus, fl 
bluish-gm. Ch. with soda, 
button of copper. Sol in 
amn. A. Chalcopyrite. 



G. 2.8. 

In closed tube gives much 
water and turns gm. BB 
cracks open, but does not 
decrep. Sol in anm. 
A. Chalcopyrite. 

G. 3.35. 

Pleochroic in thin leaves 

G. ± 3.4. 

Gives water. (For other re- 
actions, see OLiVENrrE.) 
A. Olivenite, Asbolite. 

G. ± 3.3. 

In closed tube gives water. 
BB fus easily to slag. Xls 
rare and small. 
A. Limonite, Cacoxenite. 

G. 2.57. 

Stalactitic. Minute mammil- 

lary. In closed tube yields 

water and COs. BB infus. 

Borax O F vilt bead hot, 

and rdsh-bm cold. R F gm, 

opaque. 

A. Chromite, Serpentine. 

G. 2.1. (See II 2, 3.) 
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Name 



Libethenite 
(Prasin) 



Olivenite 
(Pharmako- 
chalzit) 



Malachite 



Luitn 



greasy to 
vitreous 



CiAor 



vitreous, 
unctuous, 
silky 



vitr, prly, 
& silky 



Brochantite 


vitreous 


Alabandite 


sub-metallic 


(Mangan- 
blende) 




Atacamite 

(Halochalzit) 


vitr to unct 


Dioptase 

(Kupfers- 
maragd) 


vitreous 


Pseudo- 
Malachite 
(Phosphor- 
chalcit) 


unct to vitr 



leek-green 
to blkh-grn 



leek-, olive-, 
pistachio- 
green 



emld-grn, 
on 001 
grnh-blk 



emerald- 
green 



iron-black 



emld- to 
leek-grn 



emld-grn 



olive-green 
to bright 
green 



olive-green 



emld- to 
vrdg-green 



3.5 



3.5 



3.5 



blkh, emld- 
grn, vrdg- 
grn 



emld- to 
vrdg-green 



dark green 
to gray 



emld- to 
light vrdg- 
green 



vrdg-grn to 
sky-blu 



emld- to 
vrdg-grn 



Tenaoltj 



brittle 



brittle 



brittle 



3.5 



3.75 



3.75 



4.75 



brittle 



brit to sect 



brittle 



brittle 



brittle 



5 OF GREEN STREAK 



53 



Crystal Syitem 
Habit and 
Structure 



Orm 
-^. pyrl 



Orm 

H, short ac, 

short chn, 

cap 
S, masv, rnfm 

Mel 

H, cap, ac 

S, masv, insp, 

rnfm, powd, 

ctg 



Orm 

H, short ac 

S, reniform 



Ism 

H. octl 

5. masv, insp 



Orm 

H, ac, prsm, 

thick tab 
S. masv, insp, 

powd 

Hex 

H. rhdl, short 

columnar 
S. interspersed 

(?) H. elm 
S. masv, insp 



Cldavace and 
Fracture 



Fr, fibrous 



Civ, bas perf, 
010 less so 

Fr. fib, comp. 
ethy, scy, 
shly 



Civ. 010 very 

perf 
Fr. fibrous 



Civ. 100 perf 
Fr. compact 



Civ. 010 dist, 

bas obs 
Fr. radial 



Civ. R perf 
Fr. comp 



Fr. compact, 
fib 



Chemical Formula 



(CuOH)CuP04 



(CuOH)CuAs04 



(CuOH),COa 



2Cu(OH),(CuOH). 
SO4 



MnS 



Cu(OH),Cu(OH)Cl 



CuH2Si04 



(Cu.OH)3P04 



BEMAAKS 

Sp Gr, Reactions 

A = Associated Minerals 



G. 3.7. 

In closed tube yields water 
and turns blk. BB fus, colors 
fl em, and R F with soda 
Srields met Cu. A. Malachite, 
Cuprite, Limonite. 

G. ± 4.3. 

In closed tube gives water. 
BB fus, coloring fl bluh grn, 
and on cooling fused mass is 
xln. Ch. with soda yields 
Cu. Sol in amn. A. Chat* 
copyrite, Asbolite, Enargite. 

G. ± 3.8. 

In closed tube blkens and 
yields water. BB fus, color- 
mg fl emld-gm. Ch. in R F, 
reduced to Cu. Effervesces 
with acids. 

A. Chalcopyrite, Tetrahe- 
drite,Chalcocite, Cuprite, Cop- 
per, Limonite, Hematite, 
Azurite. 

G. ± 3.8. 

Xls small. In matrass yields 
water and turns blkh-bm. 
Sol in amn. BB, mixed with 
cA., powder gives SOs. Melts 
on coal in R F, yielding but 
of Cu. 

A. Chalcopyrite, Malachite, 
Limonite. 

G. ±4. 

Opaque. Surface dull and 
dk bm. BB fus with much 
difficulty. Unchanged in 
closed tube. With fluxes, 
reac for Mn. Sol in HCl 
with evolution of HjS. 
A. Blende, Rhodochrosite. 

G. 4.1. 

In closed tube gives off water. 
BB az-blue fl. Ch. with soda, 
met Cu. Sol in amn. A. 
Limonite, Hematite. 



G. db 3.2. 

In closed tube blkens and 
yields water. BB blkens 
without fus, and colors fl 
emld-gm. Gelatinizes with 
acids. A. Calcite. 

G. ± 4.2. 

Yields water and turns blk. 
BB fus, fl gm, with soda 
on coal met Cu. Sparingly 
sol in amn. A. Malachite. 
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Name 


Luftre 


C61or 


StTMUC 


Hardni 


Tenacity 


Tttrotantalite 


sub-met, 
vitr, unct 


black to yel 


gry to clss 


5.25 








Pyroxene 

(Augite) 


vitreous 


blkh-grn, 
grnh-blk 


gryh-grn 


5.5 


brittle 


Hornblende 

(Auiphibole) 


vitreous, in 
part pearly 


blkh-grn to 
velvet-blk 


gryh-grn 


5.5 


brittle 


Lievrite 

(Ilvaite) 


unctuous 


black 


dark green 


5.75 


brittle 


Spinel 

(Var. Pleo- 
nast) 


vitreous to 
greasy 


blk to grn 


gryh-grn 


7.5 


brittle 


Hercsmite 


vitr to dull 


black 


gray-green 


7.75 









6 



Vivianite 
(Blaueisenerz) 


010 metallic 
pearly, 
other faces 
vitreous 


indigo-blue 
to blkh-grn 


light indi- 
go-blue 


2.5 


sectile 


Liroconite 

(Linsenerz) 


vitr to greasy 


sky-blue to 
vrdg-grn 


greenish-blue 


2.75 


brit to sect 


Linarite 

(Bleilasur) 

_ . _ 


adm to vitr 


deep az- 
blue 


pale blue 


2.75 


brittle 

1 
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Cryital Syttem 
Habit and 
Structure 


Cleavase and 
Fracture 


Chemical Formula 


RF.MA11K8 

Sp Gr, Reactions 

A» AMOoUted Minerals 


Orm 
H, prsm 


Civ. 010 
Fr. sm cneh 


Ca,Fe,H,U,Ce,Er,Y, 
Sn,W,Nb,Ta 


G. ± 5.7. 


Mel 

H. short elm, 

thiek tab 
S. masv, insp 


Civ. 110 dist, 
110 A 110 
87° 

Fr. granular 


Mg,Ca(SiO,), 


G. 3.3. 

A. Amphibole, Garnet, Cal- 
cite, Mainietite, Pyrite, Blende, 
Galenite. 


Mel 

H. short elm, 

short ae 
S. masv, insp 


Civ. llOperf, 
110 A 110 
124° 

Fr. fib, stalky, 
granular 


(Mg,Fe),Ca(SiO,). 


G. db 3.1. 

A. Pyroxene, and same as 
precedinff. 


Orm 

H, elm, ac 

S. insp, masv 


Civ. 010 dis- 
tinct 

Fr. fibrous, 
stalky 


(FeOH)FeaCa(Si04), 


G. 3.9. 

BB fus to blk mafm bead. 
Gelatinizes with HCl. 
A. Pyroxene. 


Ism 

H. octahedral 

S. insp, masv 


Fr. comp, 
cneh 


(Mg,Fe)[(Al,Fe)0,l 


G. ± 4.2. 

Opaque. BB infus. 
A. Magnetite, Calcite, in ba- 
salt. 


Ism 




FeAU04 


G 4: 3 93. 









Of Blue Streak 



Mel 

H. ac, scy 
»S. masv, insp, 
powd 

Mol 

//. short rim, 

blunt pyrl, 

lent 

Mel 

H. ac, tab 



Civ. 010 hly 

perf 
Fr. rdl, ethy 



Civ. 100 very 
perf 
001 dist 



FeaCPOJa-SH/) 



[Al,Cu«(OH)].,(AsO,).. 
2OH2O. Part of As 
replaced by P. 



[(Pb,Cu)OHlSO, 



G. db 2.5. 

In closed tube yields neutral 
water, whitens and exfoliates. 
BB fus, coloring fl bluh-gm 
to gry ; blk met globule. 
A. Limonite, Pyrite, Mag- 
netopyrite. Clay, Peat. 

G. 2.8. 
In closed tube yields much 
water and turns gm. BB 
cracks open but does not de- 
crep. Sol in amn. 
A. Tetrahedrite. 

G. db 5.4. 

In closed tube yields water 
and loses color. BB fus easily 
to a pearl, and in R F yields 
met but, which coats ch. 
with PbO. On fus this with 
boric acid Cu is obtained. 
With soda, heoar reac. De- 
comp by HNOj, leaving wh 
PbS04. A. Chalcopyrite, Ga- 
lenite, Cerussite. 
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Name 


Lustre 


C61or 


streak 


Hardni 


Tenacity 


Azurite 

(Kupferlasur) 


vitr or adm 


azure-blue 
blkh& 
smalt-blue 


smalt-blue 


,3.75 


brittle 


OhrysocoUa 


vitr, unct to 
lustreless 


sky-blue 


smalt-blue 


3.5 


brittle 


Dioptase 

(Kupfer- 
smaragd) 


vitreous 


emld-gm 


sky-blue to 
vrdg-grn 


4.75 


brittle 


Lapis Lazuli 

(Ijasurstein, 
Tjaaurite) 


greasy to 
vitr 


azure-blue 


smalt- to 
pale blue 


5.5 


brittle 


Glaucophane 


vitr to prly 


blu-gry, blk 


• 

gry-blue 


6.25 
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Cryital System 

Habit and 

Structure 



Mel 

H, thick & 

thin tab, ac 
S. masv, insp, 

rnd, ctg, 

powd 

Amorphous 



Hex 



Ism 

Jf. dodl 

S, masv, insp 



Mel 



Cleayase and 
Fracture 



Civ. 021 
rather per- 
fect, 100 less 
distinct 

Fr, rdl, 
comp, ethy 

Fr. cnch to 
unvn 

Civ. R perf 



Fr. masv, 
fn-gr 



Civ. 110 perf 



Chemical Formula 



(Cu.OH),Cu(C03)3 



CuSiO,.2H,0 



CuH2Si04 



Na4(NaS8.Al)Ala(Si04)8 



Na,Ca,Mg,Mn,Fe,Al, 
Si 



BEMABKS 

Sp Or, Reactions 

A = Associated Minerals 



G. ± 3.7. 
BB, see Malachite, II 6. 



G. db 2.1. (See II 2.) 

Decomp by acids without 
gelatinizing. 

G. ± 3.2. (See II 5.) 



G. ± 2.3. 

Xls very rare. In closed tube 

? lives off water, and that 
rom Chili glows with beetle- 
gm light, but color remains 
blue. Fus with intumes- 
cence to wh glass, decomp by 
HCl, with Sep of gelatinous 
SiOs and evolution of HtS. 
A. Pyrite Calcite. (Never 
Quartz.) 

G. 3.1. 



Ill MINERALS OF NON- 



AND OF WHITE OR 



Name 



Petroleum 

(Erdol, Steinol) 



Ozocerite 

(Mineral wax) 



Talc 

(Steatite) 



Luitre 



unctuous 



pearly to greasy 



color 



blk, bra, yel, wh 



brown, yellow 



white, light 
green 



Roscoelite 



Kaolinite 

(Porcelain earth, 
Nacrite allied) 



Bismite 

(Wismutocker) 

Aluminite 



pearly 



on base pearly in 
xls, lustreless 



adm to dull ethy 



gltg to dull ethy 



Hardni 



dark brn to 
grnh 

white 



grn-yel to gry-wh 



white 



1 



1 



Tenacity 



mal, waxy 



very sect to 
mal 



±1 



1 



1 



soft 



sectile 



pulverulent 



sect, mal 
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METALLIC LUSTRE 

LIGHT GRAY STREAK 



Very SectUe 



Ciynu Syitom 
Habit and 


OlMrag* and 
Fraotun 


Obwnloal Foimulm 


BEUASKa 
Bp Qr. BeaettODi 






A mixture of the 
higher members of 
the Paraffine series 








InilBjnmable. Odorous. 














Solid. Strong amell. Waxy. 
Sticky, MeTla In bdilini 
water. Bum™ with briahl fl! 
.4.Clay, -BudMont. roc£«Jt. 


Mrl (?) 
H. scy, fol 


Civ. has, perf 
Ft. thin ahly, 

BOy, fomp, 

spin 


Mg.H,Si,0.. 


0. ± 2.7. 
Very Ereasy lo louch. In 
l^ted. moai var yield water. 

w'l^.J'^n^Y'^'lJrc^Srt'BS 
a pi rd color. Not decomp by 


? H. In Bcalea 


Micareous 


K, Na, Li, H, Al, Mn, 
Fe, Mg, Ca. V. Si, 


G. ± 2,93. 


H. acaly 
S. maav, .tg 


Civ. baa perf 
Fr. ft. my. 
ethy 


AI3.SiA 


C. ± 2.5. 

Opiujue. NncHlBKrenay, Kfto. 
lin clialky feel. Berome- 
plastic in water. BB iiifu». 
A. GHlenite, Bleude. Siderile. 


Orm (?) 

H. pram (art) 


Fr. earthy 


Bi,0. 


G. 4.361. 


Mfl (?) 


Fr. earthy 


A1,(0H),S0,.7H,0 


CI. ± 2.fi. 

In dosed tube yields much 
«j| fine blue color, Willi 
A. CUy, Marl, Gj-pBum. 
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m MINERALS OF NON-METALLIC LUSTRE 



Name 


Luitre 


Color 


Hardns 


Tenacity 


Pickeringite 


silky 


wh, vel, red 


1 




Ulezite 


silky 


white 


1 




(Boronatrocalcit) 




Tnngstite 


earthy 


bright yel, yelh- 
grn 


±1 


ethy, pulv 


Smectite 

(Malthazite, 
Montmorillonit) 


waxy 


grnh-gray 
(Montm. rose- 
red) 


1 


sect to mal 


Natron 


vitr to earthy 


wh, all colors 


1.25 


brittle 


Thermonatrite 


vitreous 


wh, gry, yel 


1.25 


smwh sect 


Pjrrophyllite 

(Agalmatolite) 


pearly 


wh, apple-grn, 
yelh 


1.5 


sectile 


Jefferisite 


civ surf pearly 


dark brnh-yel, 
light yel in 
trsm fight 


1.5 


flexible 


Oerargsrrite 

(Hornsilver, 

Chlorargyrite, 

Silberhornerz) 


res to adm 


gry, gry-grn, 
brn, streak 
shining 


1.5 


malleable 


Bromyrite 

(Bromargyrite, 
Bromsilber) 


adm, splendent 


bright yel to 
amber, slight- 
ly grnh 


1.5 


sectile 


Embolite 


a It ti 


it tt ti 


u 


« 


Calomel 

(Quecksilber- 
hornerz) 


adamantine 


wh, gry, brn 


1.5 


sectile 



1 VERY SECTILE 
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Crystal System 

Habit and 

Structure 



Mel (?) 

S, in rnd 
masses, fib, 
ac 

Orm 
Amorphous 



Orm 



Orm 



Orm 

H, scaly 

S, masv, lamel 



? H, broad 
plates 

Ism 
H, cub 
S. masv, lam, 
ctg 



Ism 

H, cub, octl 
S, masv, lam, 
ctg 



it 



(t 



Ttrg 

H. p3rrl, thick 
tab, short ac 
S, insp, ctg 



Cleayage and 
Fracture 



Fr. earthy 

Fr, cnch to 
unvn, comp, 
spin 

Civ. basal 
Civ. imp 

Civ. bas, emin 
Fr. broad 

stky, scy, 

comp 

Civ. bas, emin 



Civ. none 
Fr. comp, fib 



Fr. comp, fib 



(t 



tt 



Civ. 100 perf 
Fr. comp 



Chemical Formula 



MgAl,(SO.).(H,0) 



CaNaB,0,-6H,0 



22 



WO, 



H2Ali,Si40i2+arH20 



Na,C03(H,0)xo 



Na^COaHaO 



HAlSiaO. 



(Al,Fe).Mg,H,,Si,0 



2e 



AgCl 



AgBr 



AgjClBr 
Hg,Cl, 



BEMABK8 

Sp Or, Beactiohs 

A = Associated Minerals 



G. 1.73. 

Taste bit. astring. 

G. 1.6. 

A. Anhydrite, Gypsum. 



G. 6.35. 



G. ± 2. 

Soapy feel. BB Malthasite 
is infus, but Smectite, owing 
to impurities, fus easily. 
Decomp by HCl. 

G. 1.44. 

Alkaline taste. 

G. 1.55. 

Alkaline taste. 

G. ± 2.8. 

Very greasy to touch. Yields 
water. BB whitens and fuses 
with difficulty on edges. 
Radial var exfol and sweliup 
very much. With cobalt 
solution blue. A. Cyanite. 

G. 2.3. 



G. ± 5.4. 

Fuses without deer in can 
fl. BB on coal, but of met Ag. 
In bead of mere, saturated 
with CuO, gives intensely 
blue fl. On zinc and mois- 
tened with water E>weUs up, 
turns blk, and is reduced to 
met Ag, whose lustre appears 
on pressing with a knife. Sol 
in amn. A. Native Silver, 
Calcite, Limonite. 



G. 5.9. 

In closed tube and with 

met Zn behaves like Cerar- 

gyrite. 

A, Native Silver, Calcite. 



G. 6.5. 
Xls very smaU. Subl. Vol, 
gixdn^ wh subl. Blkens with 
alkalies. 
A. Cinnabar, Mercury. 
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m MINERALS OF NON-METALLIC LUSTRE 



Name 


Luitre 


Color 


Hardns 


Tenacity 


Sassolite 

(Boric acid) 


on base pearly- 


white, pale 
yellow 


1.5 


sectile 


Molybdite 


silky to adm 
greasy to vitr 


pale yellow 
white, yellow 


±1.5 




Sal Ammoniac 

(Salmiak) 


1.75 


sectile 


Soda Nitre 

(ChUi Nitre, 
Natronsalpeter) 


vitreous 


white 


1.75 


sect to brittle 


Mirabilite 

(Glauber's Salt, 
Exanthalit) 


vitreous 


white 


1.75 


sectile 


Tellurite 


sub adm 


wh to yelh 


2 


flexible 


Halloysite 
(Bol. Variety 
Kaolinite) 


resinous 


white, yellow, 
red 


2 


sect to brittle 


Ootuxmite 


adm to pearly 


wh, yelh, grnh 


2 


soft 


Oopalite 

(Retinite, 
Rhetinit) 


resinous 


yel, brn, gray 


2 


sect to brittle 


Ealinite 

(Alum, Potash 
Alum) 


vitreous 


white 


2 


brittle to 
sectile 


Nitre 

(Saltpeter) 


vitreous 


white 


2 


sectile 



1 VERY SECTILE 
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Crystal System 

Habit and 

Structure 



Trcl 

H, scy, cap 

<S. incnisted 



Orm 

ism 

H, trpz, octl, 

cub 
S, incrs, ctgs 

Hex 
H. rhdl 
S, massive 



Mel 

5. in efflores- 
cent crusts 



Orm 

Amorphous 
5. masv, insp, 
lam 

Orm 
H, ac 

Amorphous 
S, masv, insp, 
nod 

Ism 

H, octl, cub 

S, efflorescence 



Orm 

H, ac, cap 

S, flaky, ctg 



Cleavage and 
Fracture 



Chemical Formula 



Civ, basal, 
very perf 
Fr. scy, fib 



Civ, basal 
Fr, fib, ethy 



(0H)3B 



Civ, R, perfect 
Fr, granular 



Civ, 100, perf 



Civ, 010, perf 
Fr, comp 



Fr, comp, 
ethy 



Civ. Ill, obs 



Civ, 110 and 
010, obs 



MoO, 
NH4CI 



NaNO, 



Na,SO4.10H2O 



TeO, 
AlaH^SiA-ajH^O 



PbCL 



CijHxgO 



KAl(S04),.12HaO 



KNO, 



BEMABK8 

8p Or, Beactions 

A = Associated Minerals 



G. ± 1.5. 

Greasy to touch. With dif- 
ficulty sol in water. In closed 
tube gives water. BB fus on 
wire to clear bead, and tinges fl 
yelh-gm. A. Native Sulphur. 

G. 4.5. 
G. 1.5. 

Taste astringent. Sub in 
tube. Heated with Ca(OH)s 
gives off amn . Dissolves read- 
ily in water, and sol precip 
AgCl when added to AgNOs 
in sol. A. Lava, clay, coal. 

G. ± 2.1. 

Taste cooling and bitter. 
Sol in water. Deflag on coal. 
Melts in can fl, which it 
colors Na yel. 
A. Halite. 

G. 1.5. 

Cooling taste, then saline and 
bitter. Fiues. Yields much 
water. Dissolves easily in 
water, and sol precip BaCls 
sol. Colors fl yel. A. Efflor- 
escence at Carlsbad and other 
thermal springs, caverns in 
Hawaii. 

G. 5.9. 

Trsp to trsl. 

G. 2.5. 

Infus. Blue with Co sol. 
A. Basalt, sandstone. 



G. 5.25. 



G. 1.01. 

Melts in can fl. Vol by gentle 
heat. Bums with yel fl and 
much smoke. Emits res odor 
when broken. A. Lignite. 

G. 1.75. 

Sol in water. Alum taste. 
BB fus in its water of xliza- 
tion and froths. With Co sol, 
intense blue, and with &oda, 
hepar reac. A. Lava, coal. 

G. 2. 

Taste saline and cooling. 
Deflag vividly on burning 
coals, and detonates with 
combustibles. Colors fl violet. 
A. Limestone caves. 
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m MINERALS OF NON-METALLIC LUSTRE 



Name 


Liutre 


Color 


Hardns 


Tenacity 


Olirysotile 
(Serpentine 
Asbestus) 


metallic, silky 


green, brown 


2 


sect to brittle 


Hydrotalcite 


pearly 

vitreous, silky, 
010 pearly 


white 


2 




Gypsum 


wh, gry, yel, rd. 
brn 


2 


sect to brittle 


Melanterite 

(CJopperas, Green 
Stone, Iron Vitriol, 
Green Vitriol) 


vitreous 


grn, effloresces 
to wh 


2 


brittle 


Alunogen 

(Keramohalite, 
Haarsalz) 


silky, pearly 


wh, partly yelh 


2 


sectile 


Auricbalcite 

(Cupreous Hydro- 
zincite, Messing- 
bluthe) 


pearly 


grnh-blue, bluh- 
grn 


2 


sectile 


Brucite 


base pearly 


white 


2 


sectile 


Thomsenolite 


vitreous 


clsa, rdsh-wh, wh 


2 


brittle 


Sulphur 


adm, res 


yel, gray, brn 


2 


brittle to 
sectile 


Struvite 


vitreous 


yelh to brn-wh 


2 


brittle 



1 VERY SECTILE 
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CryBtal SyBt«m 

Habit and 

Structure 



Orm 

S, lamellar 



Hex 
/f. lam 

Mel 

H. elm, ac, 

tab, scy, lent 
S, masv, lam, 

powd 

Mel 

H, eap, ac, 

elm 
S, rnfm, masv, 

lam 

H, eap, ae, sey 
<S. rnfm, bot, 
lam, iner 



H, ae, sey 
S. drusy iner, 
masv 



Hex 

H. rhdl, tab 

sey 
S, massive 

Mel 

H, prsm, pyrl 

Orm 

H, pyramidal 
S. masv, lam, 
md, erust- 
like, powd, 
insp 

Orm 
H, hmph 



Cleavage and 
Fracture 



Fr. fib 



Fr. fib 



Civ, 010, perf 

111 and 100 

obs 
Fr, gran, fib, 

sey, ethy, 

eomp 

Civ, 001, obs 
Fr, eomp, fib 



Civ, perf in 
one dir 

Fr, fib, sey, 
gran 

Civ, perf in 

one dir 
Fr, fib, sey 



Civ, bas, perf 
Fr, shly, stky, 
fib 



Civ. bas, perf, 
010 

Civ, 5JJ } obs 



Civ, bas, perf 
Fr, eneh 



Chemical Formula 



H,(MgFe)3SiA 



Mg,Al,H,0 



CaS04.2H,0 



FeS04.7H,0 



AlaCSOOa.lSHaO 



2(Zn,Cu)(OH)2. 
((Zn,Cu)0H),C03 



Mg(OH), 



NaCaAlFe.H^O 



S 



NH^MgPO.CH.O), 



8p Or, Beactloni 
= Aisociated MlnenOa 



G. 2.2. 

Delicately fib, the fibres easily 
separating. A. Serpentine. 

G. ± 2.06. 

Trsl to trap. Greasy feel. 

G. 2.3. 
Verv little sol in water. 
Yields water aud becomes 
opaque. BB melts to a but. 
A. Clay, marl. Native Sul- 
phur, also as new formation 
on metal veins. 



G. 1.8. 

Dissolves in water. BB jrields 
water, and becomes bm and 
finally blk and magn. With 
fluxes, reacts for Fe. Taste 
harsh, astring, and met. A, 
Alunogen, Pyrite. 

G. ± 1.7. 

Taste astring. Yields water 
and SO2 in closed tube. Blue 
with Co sol. When deprived 
of water, infus. 
A. Clay, Lignite, Pyrite, 
Alum, coal. 

G. 3.7. 

Sol with eiTervesoenoe in 
HCl. A. Limonite, Chalcopy- 
rite, Zincblende. 



G. 2.3. 

Greasy to touch. Yields 
water, becoming opaque. BB 
infus, but vividly incandes- 
cent. With Co sol, vilt-rd. 
Sol in acids. A. Serpentine 
limestone, Chromite. 

G. 2.97. 

Trsp to trsl. 

G. 2. 

Melts and ignites in can fl. 
(See II. 4.) 



G. ± 1.67. 

BB H2O and NHs. 



66 



in MINERALS OF NON-METALLIC LUSTRE 



Name 


Liutre 


Color 


Hardns 


Tenacity 


Trona 

(Natron, Urao) 


vitreous 


white 


2 


sectile 


Sepiolite 

(Meerschaum) 


dull, brightens 
in streak 


wh, partly yelh 


2.25 


sectile 


Borax 

(Tinkal) 


res to vitr 


wh, in part gry 


2.25 


brittle to 
sectile 


Naatokite 


adamantine 
vitreous 


clss to white 
white, gray 


2.25 
2.25 




• 

Goslarite 

(White Vitriol, 
Zink vitriol) 


brittle 


Epsomite 

(Bittersalz) 


vitreous 


wh, pi yel, pi red 

< 


2.25 


brittle 


Fibroferrite 


silky, pearly- 


pi yel to wh 


±2.25 


brittle 


Annabergite 


glinting to dull 


apple-green 


2.25 


sect to brit 


(Nickelbluthe) 




Hydrozincite 


dull 


wh, gryh, yelh 


2.25 




(See later) 




Fhanaacolite 

(Arsenbluthe) 


vitr, prly, silky 


white 


2.25 


sectile 



1 VERY SECTILE 



67 



Crystal System 

Habit and 

Structure 



Mel 

H. elm, fib 

S» massive 

Amorphous 
S. masv, nod 



Mel 

H, short elm, 
tab 



Ism 

H, gran, masv 

Orm 

H, elm, ac 

5. rnfm, iner 



Orm 

H. ae, cap 

S. iner, etg 

Mel (?) 



Mel 

H, eap, ae, sey 
S, etg, masv, 
insp 

? S, masv 



Mel 

H, eap, ac 
S, sphl, bot, 
hepatic, 
iner, etg 



Cleavage and 
Fracture 



Civ, 100, perf 



Fr. in large 
masses, 
cnch, in 
small, ethy, 
eomp 

Civ. 010, obs 



Civ, cub 
Fr, cnch 

Civ. 010, obs 
Fr. granular 



Civ. 010, dist 
Fr. gran, fib, 
ethy. 

Fr. fib 



Civ. 010, perf 
Fr. earthy 



Fr. uneven 



Civ. 010, perf 
Fr. fib, stel, 
ethy 



Chemical Formula 



HNa3(C03)a.2H,0 



H,Mg2Si,0,o 



Na,BA.10HaO 



CUaCl 



2V>'i2 



ZnS04.7H,0 



MgS04.7HaO 



2Fe(OH)S04.9H20 
NiaCAsOOa-SH^O 



Zn(OH)2(ZnOH)aCOa 



(Ca,Mg)3(As04): 
6H.0 



BEMABKS 

Sp Or, Beaotlonf 

A =^ Associated Minerals 



G. 1.4. 

Sol in water. Alkaline reao 
and taste. Only occurs in 
powder. Colors fl intensely 
yel. A. Mirabilite, Halite. 

G. 0.988-1.279. 

Can be cut by thumb-nail. 
Unct to touch; adhering to 
the tongue. BB vields water 
and then burnt odor. Vilt-rd 
with Co sol. A. Chalcedony, 
Opal, Chlorite. 

G. 1.7. 

Sol in water. BB puffs up 
and fus to a clear bead 
called borax glass. Fused 
with fluorspar and KHSO4 
colors fl gm. A. In waters 
of salt lake of Thibet and in 
mineral springs of Chambly 
(Canada East) and Borax 
Lake, Cal., and the Tuscan 
lagoons. 

G. 3.93. 

Trsp to trsl. 

G. 2. 

Xls rare. Sol in water. 
Taste astring, met, and 
nauseous. Yields water. BB 
ch. with soda, a coat of ZnO, 
and hepar reac. A, Blende. 

G. 1.7. 

Xls rare. Sol in water. 
Taste bit and saline. Melts 
in can fl. A, Marl, Pyrite. 

G. ± 1.85. 

Trsl. 

G. 3. 

BB, see II. 5. 



G. ± 3.7. 



G. 2.6. 

BB in closed tube yields water 
and becomes opaque. BB in 
OF fus with intumescence to 
enamel and colors fl light 
blue (As) ; ignited mineral 
alkaline to test paper. Insol 
in water, but readily sol in 
acids. A. Niccolite, Chloan- 
thite, Pyrargyrite. 
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in MINERALS OF NON-METALLIC LUSTRE 



Name 



Ooquimbite 

(White CJopperas) 

Senarmontite 



Mascagnite 



Claudetite 



Chalcanthite 

(Blue Stone, Blue 
Vitriol, Kupfer- 
vitriol) 



Vivianite 

(Blaueisenerz) 

Biotite 
(Magnesia- 
glimmer) 



BipidoUte 

(Klinochlor) 



Luitre 



vitreous 



adm, res 



vitreous 



pearly, vitreous 
vitreous 



vitr, prly, dull 



pearly on base 



Halite 

(Common Salt, 
Steinsalz) 



Gay-Lussite 



pearly on base 



Color 



Hardni 



wh, yel, brn, grn, 
violet 

white, gray 



yel, gry, lemon- 
yel 

white to clss 

blue 



blue, green, 
white 



blk, brn, dark 
grn 



grn, when con- 
taining Cr, 
blue 



vitr to res 



titreous 



wh, gry, seld 
blue or red 



white, yelh 



2.25 



2.25 



2.25 



2.5 
2.5 



2.5 



2.5 



2.5 



Tenacity 



brittle 



brit to sect 



flexible 
brit to sect 



sectile 



brit to sect 



sectile 



2.5 



2.5 



brit to sect 



very brit 



■•^^"•P" 



1 VERY SECTILE 
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Crystal System 
Habit and 
Structure 



Hex 
H.vhdl 

Ism 

H, octahedral 

S, massive 



Orm 



Mel 



Trcl 

H, tab, scaly 
S. incr, rnd, 
ctg 



Mel 

H, ac, scaly 

S, masv, insp 

Mel 

H. fol, scy, 

tab, short 

elm 
S. masv, insp 

Mel (?) 
H, fol, scy, 

tab, pyrl 
S, masv, insp, 

small rnfm, 

lam 



Ism 
H, cub 

S. masv, insp, 
lam 

Mel 

H. wedge 



Cleayage and 
Fracture 



110, imperf 



Civ, 111, dist 
Fr, gran, 
comp 



Civ. basal 



Civ. 010, perf 

Fr. comp, 
stky 



Civ. 010, perf 
Fr. fib, ethy 



Civ. bas, hly 

emin 
Fr. shly, scy 



Civ. bas, perf 

Fr. scy, comp, 

short fib 



Civ. cub, perf 
Fr. gran, fib 



Civ. 110, perf 
H. cnch 



Chemical Formula 



(FeAl),(S04)8.9H20 



SbaOa 



(NH,),SO, 

AsgOs 
CUSO4.5H2O 



FeaCPOO^-SH^O 



(Mg,Fe),(K,H)3 
(Al,Fe),(SiO0, 



H8(Mg,Fe)5AlaSi30« 



NaCl 



(Na2,Ca)(C03)2.5H20 



BEMAKK8 

Sp Or, Beactlons 

A = Associated Minerals 



G. 2.092. 

Astringent. 

G. 5.2. 

Melts in can fl. BB in dosed 
tube fus and partially sub. 
On coal gives wh ctg, which, 
in R F, colors outer fl gmh- 
blue. 

A. Valentinite, Kermesite na- 
tive Antimony. 

G. 1.76. 

Trsl. Pungent taste. 



G. ± 4. 
G. 2.2. 

Xls rare. Treat met, astring. 
Sol in water. Moistened and 
rubbed on knife-blade coats 
it with Cu. BB yields water 
and SO2. With soda on coal, 
met Cu. A. Melanterite, Py- 
rite, Chalcopyrite. 

G. ± 2.5. (See II. 6.) 



G. 2.9. 

Xls seem hex. Yields a little 
water. Whitens and fus on 
thin ed^es. With fluxes, re- 
ao for iron. A. Constituent 
of Granite, Gneiss, Mica Slate. 



G. ± 2.7. 

Xls seem hex. Often strongly 
dichroic. Trsp to trsl Xfs 
flx and smwh elastic. BB 
yields water. In platinum 
forceps fus on edges to gry- 
blk glass. In H2SO4 wholly 
decomp. A. Garnet, Diop- 
aide, Titanite, Adularia, Al- 
bite, Magnetite, Penninite, 
Serpentine, Chromite. 

G. ± 2.1. 

Taste pure saline. Sol in 
water. Sol precip AgNOs. 
BB fus, often with decrep, 
and colors fl deep yel. A. 
Clay, Gypsum, Anhydrite. 



G. 1.94. 
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m MINERALS OF NON-METALLIC LUSTRE 



Name 


Luftre 


Color 


Hardni 


Tenacity 


Sylvite 

(Sylvin) 


vitr to res 


white, gray 


2.5 


brit to sect 


Tachhydrite 




wax to honey-yel 
yellow, gray 






Kainite 


vitreous 


2.5 


sect to brit 


Thenardite 










Succinite 

(Amber, Bern- 
stein) 


waxy 


yel, brn, rd, wh 


2.5 


brittle 


Bieberite 

(Kobaltvitriol) 


silky to vitreous 


flesh- to rose-red 


2.5 


sect to brit 


Amarantite 

(Hohmannite) 










Muscovite 
(Potash Mica, 
Kaliglimmer) 


prly on base, 
often metalloid 


gry, wh. It yel, 
It brn 


2.5 


sectile 


Paragonite 

Valentinite 

(Weissspiess- 
glaserz) 


pearly 

adm, prly on base 


yel, gry, grn 

wh, gry, It yel, 
It brn 


2.5 




2.5 


1 •••••••••••• 

sectile 


HydrozlQcite 

(Zinkbltithe) 
(See before) 


dull 


white 


2.5 


sect to brit 



1 VERY SECTILE 



Habit and 


GlnvsES ud 


Cbemlaal Formula 




Ism 

H. cub, cub- 
octl 


Ciu. cub, dist 
Fr. granular 


KCl 


0.2. 

Bol in water. Pungent laate. 
BB melts on wire, eolnring 
ll,y)ll. A. Csruallite. Halite, 


Hex 
JI. rhdl 




CaMg,C1..12H,0 


G. 


Mel 

if. tabular 

S. massive 


au. 010, dist; 

110 less 80 
Fr. fD-gr 


KCl.MgS0..3H,0 


G.2,1. 

BBmeTl^iu'fl. "^ P""e^ ■ 


Amorphous 
S. masv, Jam 


Ft. masv, 
.■neb 


C„H„0. 


G. ± 1. 

Eleolric by frielion. MellB in 
tan 11 nnd bums witb lum 

HaO, bm sol. 

A. In loose masses, slm in 


Mel 

& effloreacenne 


Ft. (Tumbly 


CoS0..7H,0 


G. 1.9. 
Taste sslring. Sol in water. 

aecomp of cobaltiterous min- 
ersls. 


Mel 

B. fol, sey, 
tab, pyri 


Ch. bas, perf 
Fr. shiy, scy, 
eomp 


(K,Na)H,Al,{SiO.), 


G. 3. 

XI, seem hex. Inelasedtube 
and fuB on thin edges to gry 

Gneiss, and Qmnite. Doei 

a?Jb"ii=i;^^l5['e.^"'*'"' •"" 


? 5. masv 


Cii-. bas, perf 


H,NaAl,(SiO,), 


G. 2.74. 


Orm 

n. HOy, ac, 

a.mMsive 


Civ. no, perf 
Fr. short stel 


Sb,0, 


G. 3.5. 

Melts in eui <1. In doeed 
lube Tub and partially subl. 
BB eh. fua eiL-ily, anri gives 
wh coal, whieh imparts lo 
R F green-blue edor. 

Galenite, Blende. 


(?) 
S. masv, mfm 


Fr.cneh.shly, 
gran, romp, 
ethy 


Zn(OH),(ZnOH),CO, 


G. =t 3.6. 

CO,. i» yel while hot. Coats 
goal near assay, which, with 
Boda, yields Zn vapors. 
Moistened with Co ™1 turns 
gm. A. Calamine, Smith- 
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Name 


Luitre 


Color 


HfcTdni 


Tenacity 


Bemingtonite 


earthy 


rose 


soft 


earthy 


Oamotite 


earthy 


yellow 


soft 


earthy 


Deweylite 
(Gym nit) 


resinous 


yellow 


2.5 


brittle 


Lepidolite 

(Lithionglimmer, 
Lithionit) 


base prly, partly 
submet 


vilt, It red, dk 
grn, gry 


2.5 


sectile 


Fhlogopite 


base prly 


brown, red, 
yeJlow 


2.5 


sect to brit 


Matlockite 


adin, prly 
pearly 


yellow to grnh 

pale violet, yel 
to brn 


±2.75 




Zinnwaldite 


2.75 


lam tough, 
fix 



Sussezite 

Lepidomelane 
Oamallite 



Glauberite 



silky to prly 

adm, vitr, prly 
vitreous 



vitr to res 



wh, tinge of pink 

black 
red, white 



wh, gry. It yel 



3 



smwh brit 



brittle 



brittle 



1 VERY SECTILE 
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Crystal System 

Habit and 

Structure 



Incr 



Incr, ethy 

Amorphous 
S, massive 



Mel 

H, fol, scy 

5. massive 



Mel 

H, fol, scy, 

tab 
S, insp 



Ttrg 
i/. tab 

Mel 

H. tab, lam 



Cleavage and 
Fracture 



Fr. compact 



Civ, bas, hly 

emin 
Fr, scy, gran 



Civ, bas, hly 
emin 



Civ. bas, imp 
Fr, unvn 

Civ. bas, perf 
Fr. scaly 



Chemical Formula 



Hydrous Cobalt Car- 
bonate 

Mg,H,Si,0., 



Al2(Li,K,Na), 
(0H,F),Si30, 



(Al,Fe)(Mg,Fe)3 
(K,Na,H,F)2Si30,3 



PKCLO 



(F,0H),(Li,K,Na)3Al, 
FeSi,0,« 



BEMAKKS 

Sp Or, Beactlons 

A = Associated Minerals 



G. 

Radioactive. 

G. 
G. 2.2. 

Closed tube gives much water. 
BB fus on edges and becomes 
opaque. Decomp by HCl. 
A. Serpentine, Magnesite. 

G. ± 2.9. 

Xls seem hex. Melts in can 
fl. Yields water. BB fus 
with intumesc and colors fl 
lithium-red. 

A. Tourmaline bearing gran- 
ites, and with tin ore. 

G. 2.9. 

Xls seem hex. Yields water 
which often tests for F. BB 
whitens and fuses on edges. 
Decomp by HsS04. 
A. Especially characteristic 
of serpentine and xln lime- 
stone and dolomite. 

G.7.21. 

Trsp to trsl. 

G. ± 3. 



Sectile 



Orm (?) 
H, fibrous 




[(Mn,Mg,Zn).OHJBOa 


G. 3.42. 

Trsl. 




Civ. bas emin 


H,K,Fe,Al,Si,0 


G. 3.1. 


Orm 

H, pyramidal 

S. massive 


Fr. coarsely 
gran, comj) 


MgCl2.KCl.6HaO 


G. 1.6. 

Xls rare. Deliques. Taste 
pungt. Melts in can fl. BB 
lus easily. Sol in water. 
Strongly phosphoresc. A. 
Sylvite, Kieserite, Halite. 


Mel 

H. tab, dm 

S, massive 


Civ. bas perf 
Fr. thin shly 


Na^CaCSOOa 


G. ± 2.7. 

Taste bit. Partially sol in 
water. Melts in can fl. BB 
decrep, turns wh^^and fus, 
coloring fl yel. With soda 
gives hepar reac. A. Halite, 
clay. 
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HaaM 


LmfeTO 


Color 


Hardns 


Tsnaelty 


Mellite 

(HonigRteiD) 


greasy 


yel, bm, wh 


3 


brittle 


Pbosgenite 
(Bleihomerz) 


adm to rc8 


gray-wh, pi yel, 
plgm 


3 


brittle 


Oibbsite 


vitr, bas prly 


wh, tinged rd, 
gm, yel 


3 


tough 


llendipite 
(Chlorspath, 
Berzelite) 


adm, prly on civ 
planes 


yelh-wh to pale 
yel 


3 


brittle 


Caledonite 

(Allied to Lead- 
hillite) 


resinous 


vrdg- & moun- 
tain-green 


3 


brittle 


Arsenolite 

(Arsenolith) 


adamantine 


white 


3 


sectile 


Wulfenite 
(Gelbbleierz) 


adm, vitr, res 


yel, wh, gry, rd 


3 


brittle to 
sectile 


Stolzite 

(Scheelbleierz) 


resinous 


gray, brown 


3 


sectile 


Oalcite 

(Calc Spar, Ice- 
Land Spar) 


vitreous, dull 


all colors, gen 
wh 


3 


brittle 
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Crystal System 

Habit and 

Structure 



Ttrg 

H, p3rramidal 



Ttrg 

H, elm, p>t1, 
cuboid 



Mel 
H, hex 

Onn 

H, elm, S, rdl 



Mel 
^.clm,iS.masv 



Ism 

H, oetl, eap 
S, bot, stal, 
ethy 



Ttrg 

H, tab, cuboid, 

pyrl 
/S. massive 

Ttrg 

/f.p3rrl, cuboid, 
short tab 



Hex 

H, rhdl, elm, 

ac, tab, selh 
S, masv, insp, 

rnd, lam 



Cleavage and 
Fracture 



Civ, 111, dist 



Civ, 110 and 
100, perf; 
bas, dist 



Civ, bas, emin 



Chemical Formula 



ALC,20,,.18H,0 



(PbCl)2C0, 



AlPO^CH^O)* 



Civ. 110, perf PbaO^Cl, 



Civ, bas, also 

100 
Fr, uneven 



Civ, 111, very 
smooth ; 001 
dist 

Fr, granular 

Civ. bas, 
imperf 



(Pb,Cu),S04C0a 



AS2O3 



PbMoO* 



PbWO* 



Civ, R, 105°, 
hly perf 

Fr, gran, 
comp, stky, 
fib, ethy 



CaCO, 



BEMABX8 

8p Or, Beactions 

A » Associated Minerals 



G. ± 1.5. 

Whitens in can fl but does 
not take fire. Yields water. 
Decomp by boiling water. 
Sol in HNOs. A. Lignite. 

G. ± 6.2. 

Melts in can fl. EiTervesc 
with acids. BB melts easilv 
to yel globule, which, on cool- 
ing, becomes wh and xln. 
CA. in RF met Pb and wh 
coat of PbCls. Bead of 
mere with Cu gives reac for 
CI. A. Cerussite, Galenite. 

G. 2.35. 

Argil odor. 

G. ± 7.1. 

Decrep and becomes more yel. 
BB fus easily to lead but, and 
with mere bead and Cu shows 
CI. A. Earthy Manganese 
Oxide, clay. 

G. ± 6.4. 

Partly sol in HCl with effer- 
vesc. With soda, in R F, but 
of Pb. A. Lead ores, Linar- 
ite. 

G. ± 3.7. 

Subl in tube, condensing on 
walls in minute octahedrons. 
BB ch. vol, givinfE As odor and 
wh fumes. An isomeric min- 
eral, Claudetite, xliies mcl. 
A. Ores of silver, lead, arseni- 
cal iron, etc. 

G. ± 6.5. 

Closed tube decrep and fus. 
BB, with borax, clss glass, 
which, in RF, becomes dirty 

fm. CA., with soda, met 
'b. A. Calcite, Galenite. 

G. ± 8. 

BB decrep and fus to a 
xln, lustr, and met pearl. 
With mere in O F clss glass, 
which, in RF, becomes blue 
on cooling. Decomp by 
HNOs, leaving yel residue 
of HiWO*. 
A, Lepidolite, smoky Quarts. 

G. ± 2.6. 

BB infao. Strongly lumi- 
nous. Sol in acids with 
efTerveso. A. In ore veins, 
limestone, geodes, etc., very 
widely distributed. 
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Name 


Luftre 


Color 


Hardni 


Tenacity 


Vanadinite 

(Vanadinspath, 

Vanadinbleis- 

path) 


resinous 


yellow, brown 


3 


brittle 


Anhydrite 

(Karstenit) 


vitr, 010 prly, res 


wh, pi rd, pi 
blu, gry 


3 


brittle 


Celestite 
(Cdlestin) 


vitr,base sinwh 
prly 


white, blue 


3 


brittle 


Barite 

(Heavy Spar, 

Barytes, 

Schwerspath) 


vitr, base smwh 
prly, res, silky 


all colors, princi- 
pally rd and 
yel 


3 


brittle 


Anglesite 

(Vitriolbleierz) 


adm, res 


white 


3 


brittle 


Beauxite 

(Bauxite) 


dull, earthy 


whsh, gryh to 
ochre-yel, brn, 
and red 


3(?) 


sectile 


PolyhaUte 


vitr, res, silky 


red, gray 


3 


brittle 
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Cryttal Syttem 

HaMt and 

Structure 



Hex 

H. ac, short 

elm 
^.smaUrnfm 



Orm 

H, tab, cuboid, 

spin, short 

elm 
S. masv, lam 

Orm 

H, tab, elm, ac 
S, masv, lam, 
nod 



Orm 

H. tab, elm, 

ac, pyrl 
S, rounded, 

lam, masv 



Orm 

H. tab, elm, 

ac, pyrl 
S. massive 



S, in round 
dissem 
grains, masv, 
oolitic, ethy 

Usually comp, 

fib 
H, splintery 
S. massive 



Cleavage and 
Fracture 



Fr. fine 
stalky, 
fibrous 



Civ, 010 per- 
fect 

001 1 ^^* 
-Fr.gran,stalky, 
comp, spin 

Civ. bas, perf 

110 obs 

110 A 110, 

104° 
Fr, stalky, fib, 

fine gran, 

comp 

Civ, bas perf 
110 obs 
110 A 110, 
102° 

Fr, shelly, fib, 
gran, com- 
pact, earthy 

Civ, bas, perf 
110 obs 
110 A 110, 
104° 

Fr, compact 

Fr, earthy 



Fr, stalky, fib 



Chemical Formula 



Pb,Cl(VO,), 



CaS04 



SrS04 



BaS04 



PbSO* 



A1,0(0H), 



Ca.,Mg,K2(SO,)4.2Il20 



8p Or, Beactloni 
= Associated Minerals 



G. ± 6.9. 

In closed tube decrep and 

K'eldd faint whitesubl. JBHcA. 
a to blk mass, which, in RF, 
^ves met bead. After oxidiz- 
ing all the lead the blk residue 
S'ves, with mere in RF, grn 
;ad, which becomes yel in 
OF. il. Calcite, Galenite. 

G. 2.9. 

Xls rare. Sol in HCl. BB 
fus. coloring fl rdsh yel, and 
yielding bead which reacts 
alkaline. A. Clay, Calcite, 
Gypsum, Halite. 



G. 4. 

BB frequently decrep and fus 
to wh pearl, coloring fl red, 
and giving off SOi. Ch. fus 
easily to a but. Residue 
alkafine. With soda, hepar 
reac on Ag. 

A. Limestone, marl, Calcite, 
Gypsum, Sulphur, also in 
Galena veins. 

G. 4.3-4.7. 

BB decrep and fus, coloring 
fl yelh-gm and giving off SOi. 
With soda, hepar reac on Ag. 
A. Fluorite, Galenite, Argen- 
tite, Pjrrareyrite, Proustite, 
Niccolite, Cbloanthite, Chal- 
copyrite, Pyrolusite, Psilo- 
melane. Hematite. Limonite. 
Frequent in gangues of silver 
and lead ores. 

G. ± 6.2. 

Xls rare. Decrep. Fus in 
can fl. BB ch., in OF, clear 
bead, which becomes milk- 
white on cooling. R F re- 
duced with effervesc to met 
Pb. With soda, hepar reac. 
A. Cerussite, Galenite. 

G. 2.5. 
In matrass yields water. 
With cobalt sol, blue. 
A. Limestone. 



G. 2.7. 

Xls rare. Melts in can fl. 
Yields water. BB fus and 
colors fl yel. Ch. fus to rdsli 
bead, which in RF becomes 
wh. Partially sol in water, 
leaving CaSOi, which dis- 
solves in large excess of 
water. A. Halite. 
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Name 



Kieserite 
(Kieserit) 



Ganomalite 

Cryolite 

(Kryolith) 



Allophane 

(Riemannit) 



Pachnolite 

(Pyrosonite) 

Wavellite 
(Hydrargyrite, 
Striegisan) 



Hanksite 

Stilpnomelane 
(Chalcodite) 

Thaumasite 

Hardystonite 
Adamite 



Luftn 



glinting 



Color 



vitr to prly 
vitreous, pearly 



vitreous 



vitreous 



vitreous, silky 



vitreous 



prly, vitr, sub 
met 

unct, dull 



vitreous 
vitr to adm 



wh, gry. It yel 



colorless, gray 
white, gray 



Hardnt 



T«naolty 



brittle 



wh, blu, yel, grn, 
brn 



els to white 



all colors, princi- 
pally yel, grn, 
and wh 



white 



grnh-brnz, blk 



white 

white 

honey-yel; exter- 
nally, often 
violet streak, 
white 



verv brit 



brittle 



brittle 



brittle 



brittle 



3.25 
3.4 

3.5 

3.5 
3.5 



brittle 
smwh brit 

brittle 

brittle 
sectile 
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Crystal Syitem 
Hatolt and 
Structure 



Mel 

H, p3rramidal 

S, massive 

Ttrg 

Mel 

H. short elm, 

cuboid 
S, massive 



Amorphous 
S. usually in 
thin incrs, 
mam, stal, 
masv 

Mel 

H. prsm acute 
term 

Orm 

H, aeicular 

S, mfm, 
hemispheri- 
cal 



Hex 
H, prsm 

? H, fol plates 

Ttrg or Hex 

Ttrg 

Orm 

H, short elm 

S. insp, ctg 



Cleavage and 
Fracture 



av.llldist 
Fr. gran, 
comp 

110 and 001 
dist 

Civ, in three 
nearly per- 
pendicular 
planes 

Fr.coarsegran, 
large shly 

Fr, cnch, 
comp 



Chemical Formula 



Civ. 001 
Fr, unvn 



Civ, dist 
Fr. rdl 



Civ, has dist 
Fr, unvn 

Civ, in one 
plane 

Fr, sub cnch 

Civ, 001 good 

Civ, 100 very 
dist 



MgSO^-H^O 



Pb,(Ca,Mn)2Si30n 



AlF3.3NaF 



AlaSiOj-SHaO 



(Na,Ca,Al)F,H,0 



((Al.OH)3(PO,)0. 
9H,0 



(Na3)«CO,(SO04 

(Fe,Mg),AUSi,0,5. 
3H2O 

CaaSiCSOio.lSHaO 

Zn,Ca,Mn,Mg,Fe,Si 

(ZnOH)ZnAs04 



BEMABKS 

8p Or, Beactioni 

A = Associated Minerals 



G. 2.5. 

Weathers easily. Absorbs 
water. Xls rare. Sol in 
water. Fus easily. A. Car- 
nallite, Sylvite, Halite. 

G. 5.74. 

Lingban, Sweden. 

G. ± 3. 

Xls rare and apparently ism. 
Melts in can n. Heated in 
open tube so that fl enters 
tube, gives off HOF and 
etches glass. Colors fl yel, 
and gives blue with Co sol. 
A. Siderite, Galenite, Chal- 
copyrite, Zincblende. 

G, 1.8. 

Yields much water in dosed 
tube. Cnmibles. Gelatinises 
with Ha. BB infus. 
A. Limonite, alum slates. 



G. db 2.97. 



G. 2.3. 

Xls small and rare. Yields 
much water, last portions of 
which taste acid. JBB, in for- 
ceps, swells and splits to fine ac 
particles, which are infus, but 
color fl gm. With Co sol, blue. 
A. Hematite, liimonite, Py- 
rolusite, quartz slates* sand- 
stones. 

G. 2.562. 

Taste saline. 



G. 2.85. 



G. 1.877. 

Trsl. 

G. 3.396. 
G. 4.34. 

Easily sol in dilute HNOs. 
In matrass decrep feebly and 
yields a little water, becom- 
ing wh and porcelanous. 
With soda, a ring of As. BB 
ch. ctg of ZnO and feeble 
odor of As. Borax, in OF, 
pearl-yel, but els on cooling. 
A. Limonite, native Silver. 
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Name 


Luftre 


Color 


Hardns 


Tenacity 


Snlpholialite 


vitreous 


faint grnh-yel 

grn, brn, yel, 
wh 


3.5 




Psrromorpliite 

(Griinbleierz, 
Braunbleierz, 
Buntbleierz) 


res to vitr or adm 


3.5 


brittle 


Chrysocolla 

(One variety) 
(Kieselkupfererz) 
(See II 2, 3, 5) 


dull, gltg; when 
lustrous, 
greasy 


vrdg-grn to 
sky-blue 


3.5 


brittle 


Descloizite 

(Rhombischer 
Vanadit) 


vitreous 


blk to olive-brn 


3.5 


sectile 


Mimetite 

(Mimetesit, 
Kampylit) 


res to adm 


yel, brn, wh, gry 


3.5 


brittle 


Cerussite 

(Weissbleierz) 


adm, res, prly, 
silky 


wh, gry, blk, brn 


3.5 


brittle 


Laumontite 

(Caporcianite) 


vitr, silky, 010 
peariy 


wh, pi yel, pi red 


3.5 


brittle 


Chiolite 


vitreous 


snow-white 


3.75 


brittle 


Mesitite 


vitr to pearly 


yellow to gray 


3.75 


brittle 
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Cryital Syitem 
Hamt and 
Structure 



Ism 
H. dodl 

Hex 

H, long and 

short elm, ac 
S. rnfm, bot, 

masv, incr 

Amorphous 
S. fn rnfm, 

bot, masv, 

insp 



Orm 

S, in clusters 



Hex 

H, short and 
long elm, ac, 
thick tab, 

pyri 

Orm 

//. elm, ac, 
tab, pyrl 
S, masv, incr 



Mel 

H. elm, ac 

S. masv 

Ttrg 
J^. pyrl 

Hex 

H.rhdl 

6 



Cleavage and 
Fracture 



Fr, comp, 
short rdl 



Chemical Formula 



Fr. masv, 
ench in part 



Civ. 1011 dist 



Civ, 110 perf 
010 dist 
100. dist 

Fr. fn gran, 
ethy, comp 

av. 110 dist 
Fr, stky 



Civ. bas (?) 



Civ, Rperf 



3Na,S04.2NaCl 



Pb^CKPOO, 



CuSiOa.2H20 



(Pb,Zn)(Pb,0H)V04 



PbaCKAsOO, 



PbCO, 



Al2(0H),Ca(SiA). 
2H,0 



Na^AlaF; 



14 



Mg,Fe(CO,), 



REMARKS 

Sp Or, Seaotloni 

A = Anoclated Mineral! 



G. 2.489. 



G. 6.5-7.1. 

In closed tube, white subl 
(PbCli). Fus eaaily, colorinic 
fl bluh-em. BB ch. fus, and, 
on cooling, assumes Jpoly- 
hedral forms. Sol in HKOs. 
CI reac with mere and CuO. 
A. Cerussite, Galenite Barite. 

G. ± 2.2. 

BB infus. In doeed tube 
blkens and yields water. 
With fluxes, reac for Cu. 
Gelatinises with acids. A, 
Malachite, Cuprite Chaloo- 
pyrite Limonite. 

G. 5.8. 

In matrass gives water. BB 
fus and is partially reduced 
to but of met Pb m a thick 
scoria. With borax in RF 
glass, and with nitre in 
_ F vilt color, due to Mn. 
Merc, Cr-gm glass, orange- 
yel in OF. Dissolves in cold 
dilute HNOs. A. Green Py- 
romorphite. 

G. ± 7.1. 

aosed tube, wh subl (Pbas). 
BB fus to but. In R F, As 
odor, and reduced to metallic 
lead. Reacts for CI with 
bead of mere satur with CuO 
by coloring fl az blue. A, 
Limonite Psilomelane. 

G. 6.4. 

Smts xls seem hex. Often 
twins, and closed tube de- 
crep and turns yel. BB fus 
very easily, and in R F jdelds 
met Pb. Sol with effervesc 
in HNOs. A, Pyromorphite, 
Galenite Malachite Limonite. 

G. 2.3. 

Weathers easily. Gelatinises 
with Ha. BB fus easily and 
swells up to wh enamel. 
A. Stilbite Calcite. 

G. ± 2.87. 
Trsp to trsl. 



G. 3.35. 
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Hamt 



Picrolite 

(Serpentine, 
Chrysotiley Ophite) 

BtQMte 

(Desmin) 



Henlandite 

(StUbite) 



Bcorodite 

(Arseniksinter, 
Eisensinter) 



Alunite 

(Alaunspath) 



Btrontianite 



Witherite 



Aragonite 



Luftn 



feebly lustrous to 
ethy ;chry8otile 
eilky 

vitreous, silky, 
010 pearly 



vitreous, 
010 pearly 



vitreous 



vitreous, 
bas pearly 



vitreous, resinous 



Color 



dk gm, less fre- 
quently yel, 
red, brown 

wb, less fre- 
quently yel, 
bm, and red 



wh, red, less fre- 
quently yel, 
bm 



green, brown 



wh, gry. It yel, 
It red, bm 



wh, gry, pl yel, 
plgm 



vitr to res 



vitr, silky, res 



H>rdm 



wh, gry, pl yel 



wh, gry, pl yel, 
less gen gm, 
blue, red, vilt 



Tenaelty 



brittle to 
sectile 



brittle 



brittle 



brittle 



brittle 



brittle 



brittle 



brittle 



^^Aai«rtM^H«a 



^h^^H^B*a^ 
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Cryital Syitem 
HaMt and 
Structure 



Orm 

S, masv, incr 



Mel 

H, broad elm, 

spin 
S. masv 



Mel 

H. tab, sey, 
short elm 
S. masv, insp 

Orm 
H. pyrl, short 

elm, short ae 
S, masv, fnly 

mfm 

Hex 

H. rhdl, tab, 
like oetahe- 
dral,like eube 

S. masv, nod 

Orm 

H. ac, dart- 
like, acute 

pyr 

S. massive 

Orm 

H. p3rrl, tab, 

elm 
S. masv, mfm 



Orm 

H, ac, long & 
short elm, 
thick tab, 
dart-like, 
chisel-like 

S. masv, lam, 
mfm, sphl, 
hackly, incr 



Cleavage and 
Fracture 



Fr, comp, 
cnch, spin 



Civ. in one dir 



Civ. emin in 

one dir 
Fr. thin shelly 

Civ. 010 dist 
Fr. stky, fn- 
gran, comp 



Civ. bas, perf 
Fr. gran, 
masv, ethy 



av. 110 dist 
010 dist 

Fr. fib, thin 
stky 



av. 110 dist 

JJ5}lessso 
Fr. radial 



Civ. 010 dist 
irV [ traces 

Fr. stky, fib, 
shly, comp 



Chemical Formula 



H,(Mg,Fe,)3SiA 



(Ca,NaaK2)Al2SieOie. 
6H2O 



H4Al,(Ca,8r)(Si03).. 

3HaO 



FeAs04.2H,0 



(A10),K(S04)2.3H20 



(Sr,Ca)COa 



BaCO, 



CaCO, 



BEMABKS 

8p Or, Beactioni 

A = Associated Minerals 



G. db 2.6. 

Yields water; fus on edges 
with difficulty. Decomp oy 
HCl and HsSOi. Chrysotile 
leaves SiOs in fine fibres. 

G. 2.1. 

Xlft simulate orm. Attacked by 
acids without gelatini zing. BB 
exfol and curves into vermicu- 
lar forms, and fus to a white 
enamel. A . Heulandite, Chab- 
asite, Laumontite, Calcite. 

G. ± 2.2. 

Decomp by HCl without 
gelatinising. BB curls up, 
exfol, and fus to wh enamel. 
A. Stilbite, Calcite. 

G. ± 3.2. 

In closed tube yields neutral 
water and turns vel. BB fus 
easily, coloring fl blue, leaving 
magn scoria. 

A. Pharmacosiderite, Limo- 
nite, Arsenopyrite, Pyrite. 

G. db 2.6. 
Xls very small. Decrep and 
is infus. Yields water, some- 
times (NH4)jS04. With Co 
sol yields fine blue color. 
With soda, heparreac. A. On 
Trachyte. Nodular. In sand. 

G. ± 3.7. 

BB swells up. Throws out 
minute sparks, fus only on 
thin edges, and colors fl Sr-red. 
Effervesc with acids. HsSOi 
produces precip in dilute sol. 
A. Silver, Lead, and Copper 
veins; also in deposits by itself . 

G. db 4.2. 

Xls simulate hex. BB fuses 
to bead and colors fl yelh-gm. 
Assay tests alkaline uter 
fusion. Dissolves in HCl with 
effervesc. Thedilute sol precip 
whwith H^Oi. A. Galenite, 
Alstonite, Barytocalcite. 

G. 2.9. 

Often twinned and multiple 
twinned. BB falls to pieces, 
loses COs and glows brightly. 
Dissolves with effervesc in 
acids. Moistened with HCl 
gives Ca color to fl. 
A. In veins of limestone. 
Dolomite, and basalt. In 
Gypsum, Liqionite, and Sid- 
ente deposits. 
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m MINERALS OF NON-METALLIC LUSTRE 



Namt 



Broxnlite 
(Alstonite) 



Barytocalcite 



Triphylite 

(Triphylin) 



Lustre 



vitr, res 



vitreous 



Picrolite 

(Variety Serpen- 
tine) 
(See III 2, ante) 

Leucopbanite 



Zinc Blende 
(Blende, Black 
Jack, Sphalerite) 



Bismutite 

(Bismutospharit, 
Wismuthocher in 
part) 



Fluorite 



resinous 



feebly waxy 



vitreous 



adamantine 



Color 



Hardni 



white 



white, yellowish 



grnh, gry, blu in 
spots 



yel, gm, wh 



generally dull or 
glinting, 
resinous 



vitreous 



wh, grn, yel, els 

yel, red, grn, & 
very seld wh 



gry. It yel, It grn 



all colors; blk, 
rd, and brn are 
most 
uncommon 



Tenaelty 



brittle 



brittle 



brittle 



brit to sect 



very brit 
very brittle 



brittle 



brittle 
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Oryital Syitcm 
Hamt and 


Cleayag* and 
Fracture 


Chemical Formula 


BEMABX8 
8p Or, Seaotloni 


Structure 




A - Anociated Minerals 


Orm 


Fr, fib, gran 


(Ca,Ba)CO, 


G. 3.7. 


//. acu pyrl 
S. massive 






Xls simulate hex. Sol in HG 






with e£Fervesc. BB tua on 






thin edges and colors fl ^elh- 
gm. Alkaline after ignition. 








A. Witherite, Barytocaldte. 


Mel 


Civ. no perf 


(Ca,Ba)COa 


G. 3.6. 


H. ac 
S. rnasv 


Fr. gran, stky 




Dissolves in dilute HO. BB 
infus. Colors fl yelh-gm. 






Strong ignition pi gm color 
and afterwards alkaline reac. 








A. Alstonite» Witherite. 


Orm 


av. bas"l jj . 


Li(Fe,Mn)P04 


G. ± 3.6. 


S. massive 




Weathers. BB turns dk and 




110 less so 




gives off some water. Fus, 
coloring fl Li-rd, with pi bluh- 




Fr. large gran 




gm at ext cone of fl. With 
borax, an iron bead. With 
soda, reac for Mn. Sol in 
HCl. A. Beryl. In granite. 


Amorphous 


Fr. comp; in 


H,(Mg,Fe),Si,0, 


G. ± 2.5. 


S. incr, masv 


large pieces, 
cnch; in 




Greasy to touch. Bit odor 
when breathed on. Fibres 






not fix. Yields water. Fus 




small, spin 




on edges with difficulty. 
A. Serpentine. 


Orm 


Civ. bas perf 


Na(BeF)Ca(SiO,), 


G. 2.959. 


H.i&h 


Fr. cnch 






Tam-tetr 


Civ. 110 perf, 
Bethlehem 
variety very 


ZnSor 


G. ± 4. 


H. octl, tetr, 
dodl 


(Zn,Fe,Mn.cd)S 


Open tube SOs, and gen 
changes color. BB very 
difficult to fuse. CA., with 


S. masv, insp, 
rnd 


slight 
Fr. gran, comp 




soda, gm Zn-fl. In RF on 
coal a zinc coat. Bethlehem 




var crypto-xln. A.il) Arsen- 








opyrite, Chalcopyrite, Pyrite, 
Galenite, Sidente, Baryte. 








(2) Pyroxene, Aplome-Gamet, 
Magnetite, Magnetopyrite. 
Frequent in gangues of silver 
and lead ores. 




















Xln 


Fr. ethy. 


Bi0.Bi(0H)2C0, 


G. 6.9. 


S. masv, insp, 
small 


comp, 
crumpled. 




Sol in HCl with effervesc and 
deep yel sol. Melts in can fl. 
In matrass decrep and gives 


spheroid 


shly 




water. BB RF but of Bi and 

gives coal yel coat. 

A. Native Bismuth and Bis- 

muthinite. 


Ism 


Civ. Ill perf 


CaF, 


G. ± 3.1. 


H, cubic, octl 
S. masv, insp 


Fr. stky, comp, 
gran, ethy 




In closed tube decrep, loses 
color, and phosphoresces. BB 
fuses, coloring fl rd. Residue 
reac alkaline. With H1SO4, 
fumes etch glass. A. In gan- 
gues of met ores. In beds and 
veins. With gneiss, mica slate, 
clay slate, and in limestones. 
With a great many minends. 
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m BIINERALS OF NOX-METALUC LUSTRE 



Namt 



Dolomite 
(Bitterspathy 
Braunspath in 
part) 



Pistomesite 

(Breunnerite) 



Luftn 



Ankerite 

(Braunspath in 
part) 



Orocidolite 



Siderite 

(Spathic Iron, 
Eisenspath, 
Spatheisen stein) 



vitreous, pearly 



vitreous, R partly- 
pearly 



Color 



H>rdm Tonmolty 



gry, wh, yelh, 
bmh 



wh, gry, yel, rd, 
bm, gm 



vitreous, R pearly 



silky to dull 



vitreous, R pearly 



yelh-wh, yelh-gry 



Ivndr-blu to 
leek-grn 

pea-andlsa- 
bella-yel, yelh- 
gry, and bm 



4 brittle 



brittle 



brittle 



tough, comp, 
elas 

brittle 



Name 


Lustre 


Color 


Harrtni 


Crystal System 

Hatoit and 

Structure 


Oolexnanite 
Pyrosxnaltite 


vitr to adm 
pearly 


Cls,milk-wh,gry 
dark grn to bm 


4.25 
4.25 


Mel 

H. short 
pram 

Hex 
J^. rhdl, 
prsm, tab 
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Cryital Syttem 
Hatolt and 
Structure 



Hex 

H. obt rhdl 

S, masv 



Hex 

H. acu or 

obtuse rhdl 
S. massive 



Hex 

H, obtuse rhdl 

S. massive 



? H. fibrous 



Hex 

H. obtuse rhdl, 

lent, sclh, 

acute rhdl 
S. masv, rnfm, 

wrty, nod, 

lam 



Cleavage and 
Fracture 



Civ. R, 106°, 
perf; faces 
often 
curved 

Fr. granular 

Civ, R, 106°, 
perf; faces 
often 
curved 

Fr, gran, comp 



Civ. R, perfect 
Fr, coarsely 

gran, large 

gran 

Civ, prsm 



Civ. R, 107°, 
perf; faces 
often 
curved 

Fr. gran, 
comp, shly, 
rarely fib 



Chemical Formula 



(Ca,Mg,Fe,Mn)COa 



(Mg,Ca)CO, 



(Mg,Fe)CO, 



Na,FeaSi.O 



3k^i5VVX5 



FeCO, 



REMARKS 

Sp Or, Reactions 

A = Anociated MineraU 



G. 3. 

Sol with efferveso in HCl. 
BB infuB. Darkens and be- 
comes magn. 
A. Siderite, Galenite, Blende^ 



G. 2.8. 

Sol with e£Ferve8C in warm 
HCl, slowlv in cold Ha. BB 
does not fuse to dear mass 
with soda on platinum foil. 
Glows and gives off COs. 
A. In extensive beds. Ser- 
pentine and other magnesian 
rocks. With a great many 
minerals. 

G. 4. 

Sol with e£ferveso in warm 

HCa. BB infus. 

A. Pyrite, Specularite. 



G. 3.25. 

Fibres smwt elas. 



G. ± 3.8. 

Dissolves with e£Ferve6c in 
warm HCl. BB decrep, 
evolves COx, blkens, and be- 
comes magn. With fluxes 
reac for Fe, and, with boda 
and nitre on platinum foil, 
gen for Mn. A. In silver 
and tin ^ngues, also with 
gneiss, mica slate, and clay 
slate, and as clay ironstone 
in coal measures. 



Semi-hard 



Cleavage and 
Fracture 


Chemical Formula 


BEMABK8 

Sp Or, Beactioni 

A = Associated Minerals 


Civ. 010 highly 
perf 

Civ. bas, perf 
Fr. unvn, spin 


Ca,BeOn.5H20 

H,(Fe,Mn)Cl(Fe,Mn)4 
Si.O,. 


G. 2.417. 

Trsp to trsl. 

G. ± 3.12. 

Strong double refraction. 
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Name 


Lustre 


Color 


Hardni 


Crystal System 

Habit and 

Structure 


llagnesite t 
(Talkspath, 
Bitterspath) 


vitreous, dull 


wh, pi yel, gry, 
blk 


4.5 


Hex 

H, obt rhdl 

S, masv rnfm 


Seybertite 


pearly, sub met 


rdsh bm, yel, 
cop rd 


4.5 


Mel 
H.tab 


Bhodochrositet 

(Rose Spar, Man- 
ganspath, Mangan- 
ocalcit, Dialogit) 


vitr, partly prly 
and res 


rose-red 


4.5 


Hex 

H, obt and 

acu rhdl, 

acu sclh 
S. spher, 

rnfm, 

masv 


Balstonite 


vitreous 


cIrs to white 


4.5 


Ism 
H. Octl 


Yttrocerite 


glistening 


vilt blu to wh 


4.5 


? 

H, masv 


Smithsonite 

(Zinkspath, 
Galmei in part) 


vitr to res 


wh, pi yel, pi 
grn, gry, brn 


4.5 


Hex 

H, obt and 

acute rhdl, 

acute sclh 
5. bot, 

rnfm, 

warty, 

masv 


Oervantite 


greasy, prly, ethy 


Isabel yel to 
rdsh wh 


4.5 


Orm 
H, ac 


Margarita t 
(Perl-Glimmer, 
Kalkglimmer) 


base pearly 


wh, gry, pi grn 


4.5 


Mel 

H, thin tab, 

scaly 
S. masv 


Scheelite 

(Scheelspath) 


res to adm 


bm, yel, gry, wh 


4.5 


Ttrg 

H. pjrrl, seld 

tab, lent 
S. masv, 

insp 


Gmelinite 


vitreous 


clss, yel, grn, rd, 
wh 


4.5 


Hex 
H.rhdl 
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Cleavage and 
Fracture 


Chemical Formula 


BEMABKS 

8p Or, Reactions 

A = Anoclated Mlnerali 


Civ. R, 107° SC, 

perfect 
Fr. gran, comp, 

ethy 


MgCO, 


G.3. 

Effervesc with acids. BB infus, whitens, 
loses GOt, and slows brightly. Residue 
alkaline. With Co sol on platinum foil red 
color. A. Chlorite slate, Talc slate. Ser- 
pentine. 


Civ. 001 perf 
Fr. coarse gran 


H.(Mg,Ca,Fe,Al)io 


G. ± 3. 


Civ. R, 107°, perf, 
curved faces 
smts 


(Mn,Ca.Fe,Mg)COa 


G. ± 3.5. 

BB changes to ^ry, bm, and blk. Decrep, 
but is infus. With mere and borax, in OF, 
amethyst bead. RF, by continued blow- 
mg ,cls8. Co sol on platinimi foil bluh gm. 
Dissolves with effervesc in warm H(3. A. 
(I) Galenite, Blende, argentif. Tetrahe- 
dnte, native Gold. (2) Limonite Hema- 
tite. 


Fr. unvn 


Na,Ca,Mg,Al,F,(H,0) 


G. ± 2.6. 

Trsp to trsl. 


Civ. two planes 
Fr. unvn 


(Y,Ce,Er),Ca5Fs(H,0) 


G. 3.447. 


Ch. R, 108°, perf, 
curved faces 
smts 


ZnCO, 


G. ± 4.2. 

Xls mostly small. Sol in warm HCl with 
effervesc. In closed tube yields COt, and 
is yelh hot, and wh cold. BB infus. Co 
sol cdves ^m color. 
A. Calamine Galenite, Blende. 


Fr. unvn, ethy 


SbSbO* 


G. 4.084. 


Civ. bas perf 
Fr. scaly, gran 


HjCaMSiaOia 


G.3. 

Yields water in closed tube. BB whitens 
and fus on edges. A, Chlorite, Corundum, 
Magnetite, Rutile. 


^^- ;i; } perfect 


CaWO, 


G. ± 6. 

Fus to semi-trsp glass, which is opaque 
on cooling. BB, with mere, a bead, clss in 
outer fl; in inner, gm while hot and blue 
when cold. Decomp by HCl, leaving yel 
residue, sol in amn. A. (1) Wolframite, 
Cassiterite, Fluorite, Lepidolite. (2) Gal- 
enite, Blende, Siderite. (3) Magnetite, 
Blende, Pyrite. (4) On and in limestone. 


Clv. llOdist 
Fr. unvn 


(Na2,Ca)Al,Si,Oi,(H20)e 


G. ± 2.1. 

Trsp to trsl. 
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Name 


Lustre 


Color 




Cririt&l Syvtem 
Habit and 
Struoture 


TripUte 


resinous 


brown, black 


4.5 


Mel 

S. masv, 
insp 


Prosopite 


vitreous 


clss, wh, grysh 


4.5 


Mel (?) 
H. gran, 
masv 


Wollastonite 


vitr, 001 prly, 
silky 


wh, gry, seld pi 
rd, pi yel 


4.5 


Mel 

H, tab, spin 

S. masv 


Cbabazite 

(Phakolith) 


vitreous 


white 


4.5 


Hex 
H. rhdl, 

cuboid, 

obtuse 

P)nrl, lent 


Childrenite 

(Eosphorite) 


vitr to res 


yel, wh, brn, blk 


4.5 


Orm 
H. pyrm 


Tysonite 


vitr to res, prly 


pale yel to rdsh 
brn 


4.75 


Hex 
H. pram 


Thorite 

(Orangit) 


vitr, res, greasy 


orng, brn yel, 
blk 


4.75 


Ttrg 

H, pyrm 
capped 
prsms 


Lithiophilite 

(Triphylite) 


vitr to res 


brn, dark on surf 


4.75 


Orm 
H, masv 


Apophyllite 

(Fischaugenstein, 
Ichthyophthalmit, 
Tesselite, Oxhave- 
rite, Xylochlor, 
Leucocyclite) 


vitreous 
001 pearly 


wh, pi yel, pi rd 


5 


Ttrg 

H, tab, elm, 

acute pyrl, 

cuboid 
S. massive 


Eulytite 

(Kieselwismuth, 
Agricolit) 


adamantine 


brn, yel, gry, wh 


5 


Ism 

H, tetr, dodl, 
often 
roimded 

S. spheroidal 

Agricclit 
Mel 
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Cleavage and 
Fracture 


Chemical Formula 


BEMASKS 

Sp Gr, Seactlons 

A » Asfoclated Minerals 


Civ, 010 dist bas 
less so 


(Fe,Mn)PO,(Fe,Mn)F 


G. ± 3.6. 

BB fus easily to black magn globule. With 
borax in OF, amethyst bead of Mn; with 
soda, Fe reac; with H2SO4. evolves F and 
etches glass. A, Apatite, Beryl. 


Civ. 010 dist 


Ca(F,0H)JAl(F,0H)3l 


G. 2.88. 

Trsp to trsl. 


Civ, 100 ) 

001 [ rtr perf 
101 J 
Fr, shly, stky, 
fibrous 


CaSiOa 


G. ± 2.8. 

Rubbed or warmed becomes phosphores 
in the dk. In matrass no change. BB fus 
easily on edges. Gelatinises with HCl. 
A. Calcite Garnet Vesuvianite, Graphite, 
Bomite. 


• 

Civ, R distinct 


Al2(Ca)SioO,o.8H20 
Al2(Ca)2Si4Al20x68H20 


G. ± 2.1. 

Often twinned. BB intumesces and fus to 
blebby glass nearly opaque. Decomp by 
HCl with 8ep of gelatinous silica. 
A. Phillipsite StUbite Heulandite Anal- 
cite Calcite. 


Civ, 100 
Fr, unvn 


Al(OH),(Fe,Mn,Ca) 
PO4H2O 


G. 3.21. 


Civ, bas 
Fr, sub cnch 


(Ce,La,Di)F, 


G. 6.13. 

Trsp to trsl. 


Civ. Ill dist 
Fr. cnch 


ThSiO, 


G. ± 5.3. 

Trsp in splints to opq. 


Civ. perf 
Fr. unvn to sub 
cnch 


Li(Mn,Fe)P04 


G. 3.5. 


Civ. 001 hly perf 

110 dist 
Fr. large shly 


(Ca4KH,(Si03)8)2.9H20 


G. 2.3. 

In closed tube exfol, whitens, and yields 
water. BB exfol and colors the fl vilt. 
With acids, slimy silica. A. Analcite, 
Natrolite, Calcite. 


Fr, radial 


Bi.(SiO03 


G.6. 

In matrass decrep and yields a little water. 
BB fus and froths on coal, staining it yel- 
bm. Fus with soda to but, at first gmh 
yel, then rdsh yel, and yields finally met 
Bi. A, Bismutite Hypochlorite. 
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Name 


Luitre 


Color 


Hardni 


Cryital Syitem 
Habit and 
Struetun 


Berzeliite 

(Pyrrharsenite) 


resinous 


yel to yelsh red 


5 


Ism 

H. masv 


Calamine 

(Kieselzinkerz, 
Galmei in part 
Hemimorphite) 


vitr, prly, silky 


wh, pi yel, pi blu 


5 


Orm 

H. tab, spin, 

ac, cap 
S. rnfm, incr 


Enstatite 
(Bronzite) 


010 met, prly, 
silky 


brown, green 


5 


Orm 

H. elm, ac 


Variscite 
(Callaite) 


vitr brilliant 


deep emld grn 
to clss 


5 


Orm 
H, prsm 


Apatite 


vitr res 


in all colors 


5 


Hex. 

H, tab, elm, 

ac 
S, masv, 

rnlm, bot 


Oarpholite 


silky 


straw-yellow 


5 


Mel. 

H. ac, cap 

S. masv 


Pyrgom or 

Fassaite 

(Green Augite in 
part. Variety Py- 
roxene) 


vitr, partly res 


gm, gen drk grn 


5 


Mel. 

H, short elm, 

acu p3rrl 
5. masv 


Haiismite 


vitr to res 


blue, seld wh 


5 


Ism 

H, dodl, oct 

S, insp, masv 


Homilite 


res to vitr 


blk to brn 


5 


Mel 


Melitite 


vitreous 


wh, yel, bm 


5 


Ttrg 
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deavage and 
Fractura 



Ft, sub cnch 



Civ. 110 perf 
101 dist 



Civ. 010 perf 
110 imperf 
100 in traces 

Ft. large and 
coarse gran, fib 

Fr. compact 



Civ. bas dist 
100 dist 
Fr. fib, comp, 
ethy, gran 



Fr. radial 



Civ. 110 dist 
110 A 110, 

Fr. gran, comp 

Civ. dodl dist 
Fr. gran, comp 



Fr. sub cnch 
CZr.OOl 



Chemical Fonnula 



(Ca,Mg,Mn,Naa), 
(AsO,)a 

(Zn.OH)2SiO, 



(MgFe)SiO, 



AlPO^CH^O), 



FCa,(PO,), 
ClCa,(PO0, 



MnAl2(OH)4(SiO,), 



MgCa(SiO,), 



(Ca,Na,)Na,(AlS04Na) 
Al,(SiO04 



(Ca,Fe)3B2Si20io 
K,Na,Mg,Ca,Fe,Al,Si,0 



BEMABKS 

Sp Gr, Beaotloni 

A = Associated Minerals 



G. 4.08. 



G. 3.16-3.9. 

Xls generally small. In closed tube decrep. 
whitens, and gives water. BB moistened 
with Co sol gives gm color when heated. 
Ch, with soda gives yel coat, which cools 
to wh. By HCl decomp and gives gela- 
tinous silica. A. Smithsonite. 

G. ± 3.2. 

BB infus, being only slightly md on edges. 
Insol in HCl. A. Olivine, Serpentme, 
basalt, meteorites, ntver quartM. 



G. 

Trap to trsl. 



G. ± 3.1. 

BB fus with difficulty on edjws, coloring 
fl redsh yel. Moistened with HsSOi colore 
fl bluh gm. Some var give blue fl when 
treated with mere bead saturated with 
CuO — (CI), and some give F when fused 
with mere in open tube. A. (1) Cassi- 
terite, Wolframite, Arsenopyrite, Fluorite. 

(2) Adularia, Quarts, Pistacite, Axinite, 
Titanite, Rutile, Specularite, Mametite. 

(3) Chlorite slate. Talc slate. (4) Basalt, 
phonolite, diabase. 

G. 2.9. 

In closed tube gives some water, which 
reacts acid and attacks the glass (F). 
BB swells up and fuses to bm glass. With 
fluxes gives reac for Mn and Fe. Not de- 
oom by HCl. A. Fluorite. 

G. ± 3.3. 

Includes green Dvroxene foimd in meta- 
morphic rocks. Uen imacted on by acids. 
A. Calcite, Spinel. Not Qiuirtz. 



G. ± 2.4. 

Xls extremely rare. In closed tube re- 
tains its color. BB in forceps fus to a wh 
glass. With soda, ch., gives hepar reac 
with Ag. Decomp by HCl, with sep of 
gelatinous silica. A. In trachyte, basalt, 
phonolite, lava. Not vnth Qtiartz, 

G. 3.38. 
G. ± 3. 

Trsl, trap, opaque. 
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m MINERALS OF NON-METALLIC LUSTRE 



Name 


Lustre 


Color 


Hardni 


Cryital System 
Habit and 
Strueture 


DatoUte 

(Humboldtite, 
Botryolit) 


vitr to res 


white 


5 


Md 

H. short elm, 

thick tab 
S. masv, 

small rnfm 


Harmotome 

(Kreuzstein, 
Morvenit) 


vitreous 


wh, pi yel, pi brn 


5 


Mel 

H, broad 

elm, 

thiek tab 


Phillipsite 

(Kalkharmotom, 
Christianit) 


vitreous 


white 


5 


Mel 

H. short 
acieular 


Natrolite 
(Mesotype, 
Nadelzeolith) 


vitr prsm pearly 
and sIHqt 


wh, pi yel, pi rd, 
oenre-yel, 
briek red 


5 


Mel and Orm. 
H, ac, elm, 

eap 
S. rnfm, incr 

masv 


Opal 


vitreous, waxy 


in all eolors, 
most fre- 
quently wh, 
yel, rd, brn 


5 


Am 

S. masv, 
insp, lam, 
brec, incr 
md 


Mesolite 


vitr, silky 


wh, clss, grysh, 
yelsh 


5 


Orm or Mel 
H. pram 


Oerite 

(Ochroit, Cererit, 
fjanthanoeerit) 


resinous 


rdsh gry, brush 

gry 


5 


Orm 

H. short elm 

S. massive 


Hedenbergite 
(Iron-lime Pyrox- 
ene) 


vitreous 


leek-, olive-, dk 
green 


5 


Mel 

S. massive 


Pectolite 


silky, sub vitr 


white, gray 


5 


Mel 
H. ac 


Wagnerite t 


resinous 


yellow, white 


5 


Mel 

H. short 

elm 
S, masv 
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Cleayage and 
Fraetura 



Civ. 001 dist 
Fr. gran, fn, fib 



Civ. 010 dist 
001 less dist 



Civ. 010, 001 dist 



Civ. llOperf 

110A110,91i' 
Fr. rdl, comp, 

ethy 

Fr. cnch, comp 



Fr. fn, gr, spin 



Civ. 110 dist 

110 A 110 sr 

Fr. broad stky, fib 

Civ. 001, 100 perf 
Fr. unvn 



Chemloal Fonnula 



Ca(B.OH)SiO, 



Ala(Ba,Ca»,Na».K,)SieO,e. 

6H,0 

Al2Ba,Ca»,Na«.K»)a 
Si^AlaOie.GHaO 

Al2(Ca,Na,,K,)Si«0,e. 
6H,0 

Al2(Ca,Na„K,) 
Si^AlaCe.GHaO 

(A10)Na,2H20 
AKSiOa), or 
Al,(SiO,),Na,H4 



(H,0)xSiOa 



Na,Ca,Al,H,Si,0 

(Ce,La,Di,Ai),(0H)3 
CeO(Ca,Fe)(SiO,), 



FeCa(SiO,), 

NaaCaaCSiOa), 
Mg(MgF)P04 



BEMASKS 

Sp Gr, Beaotions 

A = Asaoolated Minerals 



G. 2.9. 

In dosed tube yields much water. BB fus 
with intumesoenoe to dear glass, coloring 
fl bright ^m. Gelatinizes with HCl. 
A. Pirehnite, Calcite, Magnetite. 



G. 2.4. 

Xls seem orm or ttrg. Often in double 
twins. BB whitens and then crumbles, 
and fuses, without intumescence, to wh 
transl glass. Smts phosphoresc when 
heated. Gelatinizes with UCl. A. Caldte, 
Galenite. 



G. 2.2. 

BB, same as preceding. 
Chabazite. 



A, Analdte, 



G. ± 2.2. 

Dimorphic. Xls often seem ttrg. Blelts 
in candle flame. BB fuses quietly to a 
colorless glass. Gelatinizes with adds. 
A. Chabazite, ApophyUite Calcite. 



G. ± 2. 

BB yields water. Infus, but becomes 
opaque. Some yel var turn red. A. In 
fractures of many rocks. 



G. 2.3. 

Dimorph. Trap, to tral. 

G. 4.9. 

Xls extremely rare. Gelatinizes in HCI. 
BB inftis, but becomes dirty yel. With 
borax in OF very dark yel p^lass when hot, 
becoming light yel on coolmg and clss in 
RF. In mere, sUica. 
A, Actinolite, Orthite, Chalcopyrite. 

G. 3.5. 

Weathering. BB fus easily to bead. 

A. Magnetite, Chalcopyrite, Blende, Py- 

rite. 

G. 2.73. 

Often luminous on breaking. 

G. 3. 

BB fus in forceps to gmh-gry glass. Moist- 
ened with HsS04 colore fl bluh gm. With 
borax, iron reac; with soda, efferveso, but 
not entirely dissolved. With H^04 gives 
off HF. Sol in Ha. 
A. Laiulite, Magnesite, Siderite, Barite. 



96 



m MINERALS OF NON-METALLIC LUSTRE 



Name 


Lustra 


Color 


Hftidns 


Cryital Bfttm 
Hatottand 
Stniotura 


Monticallite 


vitr res 


clss, wh, yel, 
grn, gry 


5.25 


Orm 

H, md Xls 


Scolecite 
(Mesotyp) 


vitr, silky 


wh, light yel, red 


5.25 


Mel 

H. thin prsm 


Monazite 


resinous 


red brown 


5.25 


Md , 
H, sml flat 
prsms 


Endialsrte 


vitreous 


rose, blu, bm 


5.25 


Hex. 

H. tab mdl 


Meliphanite 


vitreous 


sulph to lem yel 


5.25 


Ttrg 


Anthophyllite 


vitr to prly 


bm, gry, emld 
grn 


5.3 


Orm 
H. dm 



Lawsonite 

Amblygonitet 

(Montebrasit) 



Oancrinito 



Lazulitet 
(Blauspath) 



Willemite 



Thomsonite 

(Comptonit) 



vitr to unct 
vitr, res, prly 



sub vitr 



vitreous 



vitr to res 



clss, pale blue 

wh, grv, pi grn, 
yelsh grn 



wh, all colors 



blue 



vitr, partly prly 



wh, gry, pi yel, 
pi grn, bm, red 



white 



5.5 
5.5 



5.5 



5.5 



5.5 



5.5 



Orm 

Trcl 

S, massive 



Hex 

H, masv 
rarely prsm 

Md 

H, pyrl, tab 

elm 
5. masv, insp 

Hex 

H. mdl, ttar, 

ac, elm 
S. massiye. 

Orm 

H. cuboid, 
short ac 
S. masv, md 
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deavase and 
Fraoture 


Chemical Fonnula 


BEMABKS 

Sp Gr, Beaotlons 

A-Asioolated Mlnsrali 


Civ. 010 dist 
Fr. sub cnch 


Ca(Mg,Fe)SiO, 


G. 3.15. 


Civ. 110 

Fr. ethy, radial 


Ca(A10H)2(SiO,), 
(H,0), 


G. 2.3. 

Pyroeleotrio. 


Civ. 001 smts perf 


(Ce,T.a,Di)P04 


G. ± 5. 


Civ. 001 perf 
Fr. sub cnch 


(K, Na,H)i3(Ca,Fe) 
(Zr,Si)aoO„ 


G. ± 2.92. 

Trsl to subtral. 


Civ. 001 


(K,Na)Ca,BeaFSi30,o 


G. 3. 

Trap to tral. 


Civ. pram 
Fr. sub cnch 


MgFe.SiO, 


G. 3.15. 



Hard 



Civ. nearly perf 
in three dir 

Fr. large gran, 
comp 



Civ. prsm perf 



Fr. gran, comp 



Civ. 113J0 (N.J.) 
0001 (Moresnet) 
both easy 

Fr. fine granular 

CZv. 010 dist 
100 less so 



10 



H^Ca^aSiaO 

(AlF)LiP04 
(Al.OH)LiPO, 



(Na„Ca),He(NaC03)2Al, 
SiA« 



(A1.0H)2(Mg,Fe,Ca) 



Zn2Si04 



(Al,(Ca,Na3)(Si04)2),. 
5H2O 



G. 3.09. 
G. ± 3.1. 

In closed tube yields water, which finally, 
at high heat, becomes acid and corrodes 
p:lass. Fus easily with intumesc. and cools 
into opaque wh. Colore fl yel-rd; with 
Go sol deep blue. In fine powder dissolves 
in HsS04. A. Lepidolite, Tourmaline 
Topas. In granite. 

G. ± 2.45. 

Trap to tral. 



G.3. 

In closed tube whitens and yields water. 
Ck) sol the blue color is restored. BB in 
forceps whitens, swells, and falls to pieces 
without fus, coloring fl bluh gm. Unacted 
on by acids, retaining blue color. A. Oq 
Quarts veins. 

G. ±4. 

Gelatinizes with HCl. BB glows and fus 
with difficulty to wh enamel. Ch, powder 
with soda gives yel ctg while hot and wh 
on cooling. A. Smithsonite, Calamine, 
Zincite, Franklinite. 

G. ± 2.3. 

Gelatinizes with HCl. BB fus with intu- 
mesc to wh enameL losing 13.3 p. c. of water. 
A. Natrolite, Stilbite, ^oite, Elsolite. In 
cavities in igneous and metamorphic rocks. 
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m MINERALS OF NON-METALUC LUSTRE 



Name 


Lustre 


Color 


H&rdni 


Cryital Syitem 

Habit and 

Structure 


Analcite 

(Analcim) 


vitreous 


white, pale red 


5.5 


Tam 

H. ikst, cub 

S. massive 


Nosite 
(Nosean) 


vitr to res 


gry, bm, wh, blk 


5.5 


Tsm 

^.dodl 

S. inap, masv 


SodaUte 


greasy to vitr 


blue, gry, gm, 
wh 


5.5 


Ism 

H.dodL 

S. masv, insp 


Perofskite 

(Perowskite) 


res adm sub met 


blk, brn, red, yel 


5.5 


Ism 

H, cuboid 
5. insp, 
small mfm 


ZirkeUte 


resinous 


black 


5.5 


Tsm 
H. Octl 


Brookite 

(Arkansite) 


adm sub met 


red, brn, blk 


5.5 


Orm 

H, thin tab, 
pyrl 


Andesite 

(Andesine, 
Feldspar group) 


sub vitr inclining 
to prly 


wh, gry, grnsh 
yelsh flesh-red 


5.5 


Trcl 
S, gran, 
ma^v 


Geblenite 


greasy 


green, brown 


5.5 


Ttrg. 

H, cuboid, 
thick tab, 
short elm 

S, inter- 
spersed 


Andalusite 
(Chiastolite, 
Hohlspath) 


feebly lustrous 
to ethy 


gry, wh, pi yel, 
pi brn 


5.5 


Orm 

H. ac, elm 


Oyanite 
(Disthene, 
Rhaticit) 


vitr, partly prly 


blue, less fre- 
quently wh, pi 
yel, pi rd, 
gry, blk 


±5.5 


Trcl 

H, elm, spin, 

ac,thickscy, 

flat gran 
S, massive 
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Cleavaffe and 
Fracture 



Fr, granular 



Civ. 110 perf 
Fr. granular 



Civ. 110 perf 
Fr. gran, comp 



Civ. cubic, distinct 



Fr. conchoid 

Civ. 110 dist 
110A110,100° 



Civ. more unvn 

than Albite 
Fr. compact 

Civ. has distinct 



Civ. 110 d]st 
llOAiro, 91° 

Civ. 100 perf, 
010 less so (100 
A 010, 106°) 



Chemical Formula 



Al.Na(SiOa)a.H,0 



AlsNa«(Al,NaS04) 
(SiO,), 



Al3(Al.Cl)Nafi(Si04)4 



CaTiO, 



Ca,Mg,Fe,U,Y,Ce,Th, 
Ti, Zr, O 

TiO, 



Al Na Si, SiOg 
Al Ca SiaAlOg 



(A10)2(CaMg Fe)a 
(SiOOa 



Al(A10)Si04 



(A10)2Si03 



BEMABKS 

Sp Gr, Beaotlons 

A = Asaoclated Minerals 



G. 2.2 

Gelatinizes with HGl. Yields water. BB 
fus to dss glass. A. Apophyllite, Natrolite, 
Phillipsite. 

G. ± 2.3. 

Gelatinizes with HCl, and emits HsS odor. 
BB in forceps fus to wh ^lass. With soda 
no coal, hepar reac with Ag. A. In 
trachyte, phonolite, basalt, lava. Not wUh 
Quartz. 

G. ± 2.1. 

Gelatinizes with HCl and HNOs. In closed 
tube blue var become wh and opaque. 
Fus with intumesc to clss glass. A. 
Elseolite, Zircon, Titanite. Not with Quartz. 

G. 4. 

BB in forceps and on coal infus. Merc gmh 
bead hot, m OF, clss on cooling. RF 
changes to gry gm, and assumes vUt tint 
on cooling. A. Chlorite. 

G. ± 4.723. 



G. ± 4.2. 

BB infus. With mere, clss bead, which, in 
RF, assumes vilt tint on cooling. The Fe 
impurity obscures the violet unless treated 
with tin on coal. Insol in acids until fus 
with alkali hydrate or carbonate. Acid 
sol gives vilt color on introduction of tin 
foil. A. Rutile, Anatase, Titanite, Adu- 
laria. Quartz, Arkansite, Aplome-Gamet, 
Eleeolite. 

G. 2.68. 

BB fus in thin splinters* Scuxharite only 

on thin edges. Imperf sol in acids. 

A. Many rocks, especially some trachytes. 

G. ± 3. 

Gelatinizes with HCl. BB thin splinters 
fuse with difficulty to a gray glass; with 
borax, slowly to glass colored by Fe. A . 
In granular limestone. 



G. ± 3.2. 

BB infus. With Co sol, blue color, 
decomp by acids. A, In clay slate. 



Not 



G. 3.6. 

BB same as preceding. A, Staurolite, Al- 
mandite and Hessonite or Essonite (Gar- 
nets), Omphaoite, Hornblende, Corundum. 
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m MINERAI5 OF NON-BiETALUC LUSTRE 



Nam* 


Lustre 


Goior 


HAidm 


Crjitel Bjilun 
Habit and 
Btmetim 


Enstatite 

(Bronzit, 
Protobastit) 


prsm pearly 


Pl gry, pi yel, pi 
grn, pi brn 


5.5 


Orm 

H. ac, dm 


Wernerite 
(Scapolite, 
Mizzonit) 


greasy, vitr, 100 
pearly 


gry, wh, gmsh 
gry, dirty grn, 
rdflhgry 


5.5 


Ttrg 

H, dm, ac 

S. massive 


Ekebergite 
(Porzellanit, 
Meionit) 


vitreous 


white 


5.5 


Ttrg 

H. elm, ac 


Rhodonite 

(Kieselmanganerz, 
Paisbergit, Busta- 
mit, Fowlerite) 


vitr, partly prly 


raspberry- and 
rose-r^, red- 
dish brown 
and gray 


5.5 


Trcl 

H. short elm, 

short ac 
S. massive 


Tephroite 


adm to res 


brush gry, rdsh 
gry, bmsh rd, 
flesh-red 


5.5 


Orm 

S. massive 


Meionite 


vitreous 


clss to white 


5.75 


Ttrg 
H, short 
prsm 


Babingtonite 


vitr splendent 


dark gmsh blk 


5.75 


Trcl 


B^Uonite 


vitr to prly 


clss to wh or yel 


5.75 


Orm 

H, prsm to 
tab 


Periclase 




clss to dark grn 


6 


Ism 






If. cub and 
octl 


Titanite 

(Varieties and syn- 
onyms: Sphene, 
S^m^line, Greeno- 
vite, Lederite, 
Spinthere, Pictite, 
Ligurite) 


greasy, partly 
vitr and adm 


brn, grn, yel, 
blk; seld wh, 
red 


6 


Md 

H. dm, thin 

tab, wedge 

form, 

chiseJ 

form, ac 
iS>. massive 
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Cleayage and 
Ttaeture 



CZv. llOdist 
IIOAIIO, 88° 



ar.lOO,110dist, 
but interrupted 

Fr. large gran, 
comp, spin 

Civ. 100 dist, 
but interrupted 



CZv.llO,nO,perf, 

llOAiro, 88° 
Fr. shly, gran, 
comp, spin 



Civ, perf in one 
dir, dist in 
another 

Fr. gran, comp 

Civ. 100 
Fr, cnch 



Civ. 110 perf 
Fr, sub cnch 

Civ. 001 perf 
Fr, cnch 



Civ. cub perf 
Fr. cnch 



Civ. 110 smts 
Fr. shelly 



Ohemtoal Fonnula 



(Mg,Fe)SiO, 



A1,(A1 Cl)Na4(Si,0g) 
A1,(A1 0)Ca,(Si2A10g) 



Al2(A10)Ca4(Si,A10g), 



MnSiO, 
(Mn,Ca)SiO, 



Mn,SiO 



Ca4AleSiaOa5 



(Ca,Fe,Mn)SiO, 



NaBeP04 



MgO 



Ca Si Ti O, 



BEMABK8 

Sp Gr, Beaotlons 

A = Asiodated Minerals 



G. ± 3.2. 

Weathers. Almost infus. Only md on 
thin edges. Insol in HC3. A. Olivine, 
Apatite. In olivine rock and Serpentine. 

G. zt 2.7. 

Weathers. Fus easily with intumesc to 
white blebby glass. Deoomp by HCl. 
A. Calcite, Ma^etite, Augite, Horn- 
blende brown Titanite, Epidote. 

G. 2.7. 

In dosed tube yields small amount of 
water. BB. like preceding. A. Sanidine, 
Nephelite, Augite. On limestone. 

G. ± 3.5. 

BB blkens and fus with slight intumesc. 
Amethvst glass with borax. FotUerite 
gives ch, with soda reao for Zn. In powder 
partially dissolves in HCl, and insol por- 
tion becomes wh. Dkens on exposure to 
air. A. Hausmannite, Braunite, Magne- 
tite, Franklinite, Zincite Calcite, Pyrox- 
ene, Aplome-Gamet. 

G. ± 4.6. 

Gelatinizes without evolving CI. BB fus 
at 3.5 to a black scoria. A. Magnetite, 
Franklinite Zincite Calcite. 



G. ± 2.72. 

Trsp to trsl. 



G. ± 3.36. 

Pleochroic. 

G. 2.845. 



G. ± 3.694. 



G. ± 3.5. 

BB some var change color and fua with 
intumeiic to a yel, bm, or blk glass. With 
borax, a dear yelsh-gm glass. Imperf sol 
in hot HCl. With tin in concen acid, a vilt 
color; with mere, in RF, vilt bead masked 
when Fe is present, if not treated with tin. 
A. Sphene imbedded in clefts of older 
slates. Albite, Adularia, Chlorite, Rutile. 
Sfmttine in phonoUte, etc. Brown TUanite 
in hornblende slate, svenite, diorite, etc., 
as also in Magnetite deposits. 
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m MINERAI5 OF NON-METALUC LUSTRE 



Namt 


Luitre 


Color 


Hardni 


CryBtal Syitem 
Habit and 
Struoturo 


Ohloritoid 

(Chloritspath, 
Baiytophyllit) 


vitr, on civ 
planes priy 


dk grn, dk 
grnsh gry 


6 


Mel 

S. massive 


Diopside 

(Rflhlite, 
Malakolith 
Var Pyroxene) 


vitreous 


grn, wh, yel 


6 


Mel 

H. elm, ac, 

spin, acute 

pyr 
S. massive 


Leucite 


vitr to resinous 


gray, white 


6 


Ism and 
Ttrg(?) (di- 
morphic) 

S, inter- 
spersed 


Tremolite 

(Grammatite, 
Calamite, Neph- 
rite or Jade Va- 
riety Amphibole) 


vitreous, silky 


white, grnsh gry 


6 


Mel 

H. elm, ac 

S. massive 


Omphacite 

(Allied to Fassaite 
Var Pyroxene) 


vitreous 


grass grn 
leek-grn 


6 


Mel 

S. massive 


Arf^edsonite 


vitreous 


blk to deep grn 


6 


Mel 

H, elm prsm 


Diaspore 


vitreous 010 
pearly 


white 


6 


Orm 

H. tab, broad 

elm 
S, massive 


Turquois 

(Callaite, Kallait) 


glinting 


blue, green 


6 


Cryptoxlline 

S, insp, 
masv, incr, 
lam, small 
rnfm 


Helvite 

(Helvin) 

1 


resinous 


yellow, brown 


6 


Ism 

H. tetr 
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Cleavage and 
Fracture 



Civ. has perf 
Fr. thin shly, scy 



Chemical Formula 



Al2(Fe,Mg)H2Si07 



Civ, 110 perf ! Mg CaCSiO,)^ 

110 A no, 87° (Mg,Fe)Ca(SiOa)2 



Civ. icositetrl 



Civ. 110 perf 

110 A no, 124° 
Fr. stky, fib, rdl, 
felty 

CZv. in two dir. In 
one perf, in the 
other dist 

Fr. granular 

Civ. prsm perf 
Fr. iinvn 

CZv. 010 perfect 
Fr. thin shly, 

broad, stky, fib, 

rdl 



Fr. cnch to unvn, 
comp 



Al KCSiOa): 



Mg3Ca(Si03)4 



Mg,Ca(Si03)5 



Civ. Ill traces 



(Na2Ca,Mg,Fe)4(Si03)4 
Al O.OH 



A1,{0H,)F0,.11,0 



(Mn,Be,Fe)7S(Si04)j 



Sp Gr, Beactloni 
A = Associated Minerals 



G. ± 3.5. 

In matrass yields water. BB nearly infus. 
Becomes darker and magn. A. Corundum* 
Almandite, Chlorite, Amphibole. 

G. ± 3.3. 

Often many facets. BB with difficulty fus. 
Xls sometimes divided by basal olane 
into a gm and a wh half. In deito of 
chlorite slate, hornblende slate, and serpen- 
tine. A. (Dtopaide) Hessonite-Gamet, 
Chlorite. (Sahlite) Magnetite, Pyrite, 
Chalcopyrite Blende Galenite Calcite, 
Chlorite. 

G. ± 2.5. 

Xls always seem ism. BB almost infus. 
With Co sol gives blue color. Deoomp by 
HCl without gelatinizing. In lava, leu- 
citophyr, etc. A. Samdine, Nephelite, 
Augite, Melanite-Gamet. Seldom im- 
bedded. 

G. ± 3.2. 

Xls with terminal facets extremely rare. 
With difficulty fus. A. In the older lime- 
stones and dolomites. 



G. ± 3.2. 

BB easily fus. A. Hessonite-Gamet, 
Hornblende Cyanite Saussurite. 



G. 3.45. 
G. ± 3.4. 

In closed tube decrep stronglv, sep into prly 
wh scales, and finally yields water. BB 
infus. With Co sol, deep blue. Some var 
react for iron. Not attacked by acids, 
but after ignition sol in H2SO4. Trichro- 
matic. A. (1) Chlorite, Magnetite. (2) 
lu Lithomarge. 

G. ± 2.7. 

Sol in HCl. In closed tube deorep, yields 
water, and turns bm and blk. BB in 
forceps becomes bm and glassy, but does 
not fuse. Colors fl gm. With borax^ in 
OF, yelsh-gm bead, pure gm on coolmg. 
A. In Quartz slate. 

G. ± 3.2. 

Decomp by HCl with evolution of HsS 
and sep of gelatinous silica. BB fus in 
RF to yelsh-bm opaque bead with intumesc. 
Reacts for Mn. A. Aplome-Gamet Gal- 
enite, Blende, Calcite. 
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m MINERALS OF NON-METALLIC LUSTRE 



Name 


Luitre 


Color 


Hardni 


Cryital SyBtem 
Habit and 
Strueturo 


HyaUte 
(Var Opal) 


vitreous, seldom 
pearly 


white 


6 


Amorphous 
S. small bot, 
small mfm 
stal, incr 


Bpodnmene 

(Tiiphane, 
Hiddenite) 


vitr 100 prly 


gry, wh, grn 


6 


Mel 

H, colunmar 

S. massive 


Acmite 
(Aegirite) 


vitr to res 


blk, gm, rdsh 
bm 


6 


Md 

H.tab, 
pyrl 


Angite 
(Variety of 
Pyroxene) 


vitreous 


grysh and grnsh 
blk 


6 


Mel 

H. long and 
short dm, 
ac,thicktab 

S. masv, insp 


Hypenrthene 

(PauHt) 


vitr, res, 010 
metalloid, prly 


blksh brn, brush 
blk, 010 cop- 
per-red 


6 


Orm 

H. short ac 

S. insp, masv 


Octahedrite 
(Anatase) 


adm, metalloid 
in part 


all colors, gen 
red, black; not 
white 


6 


Ttrg 
H. pyrl, 

thick, tab, 

elm 


Nephelite 
(Nephelin, 
Elsolite) 


vitr res 


wh, gry, pi yel, 
brn, grn, red 


6 


Hex 

H. short ac, 
short dm 
thick tab 

S. masv, insp 


Orthoclase 

(Potassium Fels- 
par, Pegmatit, 
Adularia, Sanidin) 


vitr, base gen 
prly 


wh, red, gry, yel, 
brn 


6 


Md 

H. elm, short 
ac, tab, 
like rhdn 

S. masv, insp 


Albite 

(Cleavelandite, 
Sodium Felspar, 
Periklin, Hypo- 
sklerit) 


vitr, base pearly 


gen wh or red 


6 


Trd 

H. elm, rdl, 

comp 
S. masv, insp 



4 HARD 
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Cleavage and 
Fracture 



Fr, conchoidal 



Civ. 100 dist 
110 less so 

IIOAITO, 87° 
Ft. broad stky, 
thick shly, comp 

Civ. 110 
Ft. uneven 



CZv.ll0perf,001 

and 100 dist 
Ft. comp 



Civ. 010 dist 
Ft. comp 



Civ. bas perf 
111 dist 



Civ. 010 dist 

bas dist 
Ft. comp 



Civ. bas perf 

010 dist 
Ft. gran, comp, 

sfdn 



Civ. bas perf 
010 dist 
110 less so 

Ft. gran, rdl, 
comp 



Chemical Formula 



SiO,(H,0)x 



Al(Li,Na)(SiO,), 



NaFe(SiOa), 



Al Oa.Mg Al.SiO, 



(Mg,Fe)SiO, 



TiO, 



Alg(Naa,K,,Ca)4Si9084 



Al(K,Na)Si,0, 



Al(Na,K)SiA 



BEMABKS 
Sp Gr, Beactlons 
A => Associated Minerals 



G. ± 2. 

Clear as glass and dss, oonstitutins glob- 
ular conoretions. BB imus. A, In bt^dt, 
phonolite, etc. 



G. 3.1. 

BB becomes wh and opaque; swells up, 
and gives rd color to fl. Fus to a clear or 
wh »Baa. Not dissolved by acids. 
A. Tourmaline. In granite. 



G. 3.5. 



G. ± 3.3. 

BB with some difficulty fus to a bead. 
A, In basalt, basalt tufa, dolerite phono- 
lite, andesite, melaphyre, etc. Not with 
Quartz, 



G. ± 3.4. 

Xls very rare. BB fus to a blk enamel, 
and ch, yields magn mass. 
A. Olivine, Ampmbole, Magnetite, Tita- 
nite in Hyperstnenite. N<4 with Quartr. 

G. ± 3.&. 

Sol in Ha. BB mfus. With mere, in RF. 
bead, which becomes vilt on cooling. A, 
Rutile, Titanite, Albite, Adularia, Quarts, 
Chlorite, Fluorite. 

G. ± 2.6. 

Weathers. Gelatinises with acids. BB 
fus quietly to a dss glass. 
A, In nephelinite, basalt, phonolite, lava, 
syenite. N(4 with Quartz, 



G. ± 2.5. 

Never shows multiple twin striation on 
base. Sometimes play of colors. BB fus 
with great difficulty. Var containing Na 
are much more fus. Not acted upon by 
acids. 

A. Quarts, Muscovite, in granite, gneiss, 
porphyry, and many rooks. Selaom or 
never Pyroxene, 

G. ± 2.6. 

Often showing multiple twin striation on 
base. BB fus to a clss or wh glass impart- 
ing yel color to fl. A, Adularia, C^uarts, 
Smok^ quarts. Chlorite, Rutile, Titanite. 
Pistacite, Apatite. In diorite, granite. 
In clefts of gneiss and granite. 
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m MINERALS OF NON-METALUC LUSTRE 



Name 


Luftre 


Color 


Hardni 


Cryitel Syitoiii 
Habit and 
Stnieturo 


Oligoclase 

(Calcium-Sodium 
Felspar. Varieties 
Aventurine or Sun- 
sLone, Moonstone) 


res, base vitr 
seld prly 


most frequently 
grn, wh, gry, 
red 


6 


Trcl 

H. elm, thick 

tab 
S, masv, injsp 


Labradorite 

(Sodium-calcium 
Felspar) 


vitr to res, 001 
prly 


wh, gry, brn 


6 


Trcl 

H. elm, thick 

tab 
S, masv, insp 


Anorthite 

(Calcium Felspar, 
Indianite) 


vitreous 001 
pearly 


wh, gry, red 


6 


Trcl 

H, short ac, 

thick tab 
5. masv, insp 


Humite 


vitr to res 


wh, yel, brn, 
plcm 


6.25 


Orm 


Olinohuinite 


vitreous 


wh, yel, rd, brn 


6.25 


Mel 


Microcline 

(Ainazonstone) 


vitr, pearly 


wh to yel, red, 
grn 


6.25 


Trcl 

H, prsm, tab 


Petalite 


vitr to pearly 


clss, wh, rdsh, 
grnsh 


6.25 


Mel 

H. tabular 


Hyalophane 


vitreous 


clss to wh 


6.25 


Mel 

H. like Adu- 
laria, masv 



OttreUte 




gry, grn 


6.5 


Mel (?) 
Trcl (?) 


Prehnite 

(Edelite, 
Jacksonite) 


vitreous 001 
pearly 


grn, pi grn 


6.5 


Orm 

H. tab, short 

elm, short 

ac 
S. sphl, mf m 

bot, maav 



4 HARD 



6 VERY HARD 
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Cleavage and 
Ftaoture 



Civ. bas perf 

010 dist 
Fr. gran, comp, 

spl 



Civ. bas perf 
010 less so 

Fr. gran, comp, 
spin 



Civ. bas perf 

010 perf 
Fr. gran, comp 



Fr. sub cnch, 
uneven 

Civ. 001 some- 
times 

Civ. 001 perf 
Fr. imeven 

Civ. 001 perf 
Fr. imp cnch 

Civ. 001 

Fr. conchoidal 



Chemical Formula 



Al Na Si^SiOg 
Al Ca SiaAlO, 



Al Na Si^SiOs 
Al Ca Si^AlO, 



Al Ca SiaAlO. 



2-c^v/8 



Mg(Fe,H)Si,F,0 



H,Mg,.SiA4F. 



(K,Na)Al SiaOs 



(Li,Na,H)Al(SiA)i 



(K3a)Al2(Si03)4 



BEMABK8 

8p Gr, Beactiont 

A = Assoeiated Minerals 



G. 2.56. 

Gen multiple twin striation on base. BB 
fus at 3.5 to a clear enamel. Not affected 
by acids. A. In diabase, granite. In 
magnetite beds. 



G. ± 2.7. 

Xls rare. On gen multiple twin striation 
and beautiful play of colors. BB fus to 
dss glass. Decomp with difficulty by HCl, 
and gen only partially. 
A. In basalt, gabbro. Not with Quarts 
nor Muscovite. 

G. ± 2.76. 

Xls gen small and with many facets. BB 
fus to dss glass. From Mt. Somma decom- 
posed by HCl with separation of silica. 
A. In gran limestone. 



G. 3.15. 



G. 3.15. 



G. ± 2.55. 



G. ± 2.43. 



G. 2.805. 

Trsp to trsl. 



Very Hard 



Civ. bas 



Civ. bas perf 
110 dist_ 

llOA 110,100° 
Fr. rdl, gran 



Ha(Fe,Mn)Al2SiA 



AlaCa^H^CSiOO, 



G. 3.3. 



G. ± 2.8. 

Decomp by HCl without gelatinising. In 
closed tube yields water. BB fus with 
intumeso to blebby enamel-like glass. 
A. Caldte, Datolite. 
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Name 



Epidote 

(Pistacite. Di- 
morphic with 
Zoisite) 



Zoisite 

(Saussurite in 
part) 



Allanite 

(Orthite) 



Ohondrodite 

(Humite) 
(Klinohumit) 



Forsterite 
Enebelite 

Butile 

(Ilmenorutile) 



Piedmontite 

(Manganehidot) 

Hortonolite 

Oassiterite 

(Zinnerz) 



Luitre 



vitreous 
pearly in part 



vitreous 
010 pearly 



vitreous 
pearly in part 



vitreous to 
resinous 



vitreous 
unctuous 

adamantine 



vitr, prly 



vitr to res 

adamantine 
resinous 



Color 



grn, brn, yel, 
gry; seld red 



gry, red, grn, wh 



black, dark gray 



Hfcrdni 



yellow, .brown 



wh, yel, gry, grn 
gry, blu, various 

red, brown 



rdsh, blk and brn 



yel to dark yel grn 

blk, gry, brn 
Seld yel, red, 
wh 



6.5 



6.5 



6.5 



6.5 



±6.5 
6.5 

6.5 



6.5 



6.5 
6.5 



Ciyital Syitflm 

Habit and 

Struoture 



Mel 

H, elm, ac 
S. masvyinsp, 
lam, ctg 



Orm 

H. elm, ac 

S. masv 



Mel 

H. elm, ac, 

tab 
S. masvyinsp 

Mel 

Humite Orm 
S. masv, insp 



Orm 
Orm 

Ttrg 

H. elm, ac 

cap 
S, masv, insp 

Mel 

H, prsm, 
masv 

? Xlline 

Ttrg 

H, elm, ac 

pyrl 
S. masv, insp 



5 VERY HARD 
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CleaTage and 
Ftaoture 



Civ. basal perf , 
100 less so 



Civ. 010 perf 
Fr. stky 



Fr. comp, cnch 



Civ. basal smts 
Fr. granular 



Fr. sub cnch 
Civ. 110 

Civ. 100 perf 

llOdist 
Fr. comp, gran 



Civ. 001 perf 
100 less so 



Fr. uneven 

CZv. 100 perf 

110 dist 
Fr. comp, gran, 

fine fib 



Chemloal Formula 



Al2(A1.0H)Caa(Si04), 



Al2(A1.0H)Ca2(Si04)3 



(Al,Ce,Fe)2(A1.0H) 
(Ca,Fe),(SiO,), 



(Mg.OH),(Mg Fl), 
(Mg,Fe)„(SiO,). 



Mg,SiO, 
(Fe,Mn,Mg)2Si04 

Ti Ti O4 



Ca2(A10H)(Mn,Al)a 
(SiOOa 

(FeMg)Si03 
SnO^ 



BEMASSS 

8p Gr, Beactiont 

A = Assoeiated Minerals 



G. 3.2—3.5. 

Partially decomp by HCl, but when first 
ignited gelatinizes with acid. In closed 
tube generallv gives water. BB fus with 
intumeso to dark bm or blk mass, which 
is gen magn. Reacts for Fe and smts for 
Mnwith fluxes. A. {!) In clefts of hom- 
blendio rocks. (2) Chlorite slate. (3) 
The older limestone and magnetite beds. 
(4) In clefts and amygdaloids of melaphyre. 

G. ± 3.2. 

Xls gen without terminal planes. Not 
decomp by acids. Previously ignited 

f gelatinizes with HCl. BB swells up and 
us to white blebby mass. A. Homblende, 
Hessonite garnet, Epidote, Cyanite. 

G. 3-4.2. 

Most var gelatinize with HCl. Some var 
give water in closed tube. BB fus easily, 
and swells to a dark blebby magn glass. 
With fluxes reacts for iron. 
A. Magnetite, Hessonite. On granite 
syenite, trachyte. In the older limestones. 

G. ± 3.1. 

Xls ^en small and with many facets. 
Gelatinizes with acids. BB infus. Some 
var blken and then bum wh. Fused with 
mere, in open tube, reacts for F; with 
fluxes, reaction for Fe. 
A. Magnetite, Blende, Chalcopyrite, Gal- 
enite. Spinel, Amphibole, Biotite, Graphite. 
In deposits of the older limestones. 

G. 3.27. 
G. 4. 

Tmsluc to opaque. 

G. ± 4.2. 

BB infus. With mere clss bead, which, in 

RF, becomes vilt on cooling. 

A. (1) In the older slateb. (2^ In clefts of 

latter. Titanite, Adularia, Albite, Quartz, 

Chlorite. (3) In deposits of Apatite, 

Magnetite. 

G. 3.4. 



G. 3.91. 
G. 6.4-7.1. 

Gen in twins. But slightly acted upon 
by acids. BB alone unaltered. With soda 
in RF, wh coat. A. (1) In the older 
slates and old eruptive rocks. (2) In tin 
veins. ArsenopyntCj Wolframite, Scheel- 
ite. Molybdenite, native Bismuth, Fluorite, 
Apatite, Lepidolite, Chlorite. (3) De- 

Sosits of Pyrite, Blende, etc. Aplome- 
ramet, Psrroxene. 
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Name 



Bdrtrandite 

FibroUte 

Dimorphic with 
Cyanite 

Sillixnanite 
Gadolinite 

Jadeite 

Peridot 

(Olivine, Chryso- 
lite) 



Lustre 



Tridsrmite 

Zunjrite 

Quartz 

(Silex, Kiesel) 



Dumortierite 

Ohalcedony 

(Flint. Varieties 
of Quartz) 



Vesuvianite 
(Idocrase) 



vitr pearly 
resinous, vitreous 

vitreous 
vitr to unct 

sub vitr 

vitreous, resinous 



Color 



Hfcrdni 



vitr, pearly 



vitreous 



vitr; on surf of 
frac res 



clss to slight yel 
gry, brn, gm 

colorless 

blk, bm, grnsh 



apple to emld 
grn 

grn, yel, brn 



vitreous 

on planes of frac 
glntg to ethy 



res, partly vitr 



clss to wh 

clss, clear 

all colors; gen 
wh and gry 



bright smalt to 
grn blu 

all colors, and 
frequently 
many in the 
same specimen 



brn, gry, yel; 
seld red 



6.5 
6.5 



6.5 
6.75 

6.75 



7 
7 



7 
7 



Crystal System 

Halilt and 

Structure 



Orm 

H, tabular 

Orm 

H. ae, elm 

S. massive 

Orm 
Mel 

Mel 

Orm 

H. short ac, 

short elm, 

tab 
S, masv, insp 



Hex 

H. tabular 

Ism 
H. tetr 

Hex 

H. elm, ac, 

pjrrl, seld 

rhdl 
S, masv,insp, 

lam, incr 

Orm 

H, fib to elm 

Cryptoxlline 
S. iiifm, stal, 
glob, bot, 
nod, lam, 
incr 

Ttrg 

H, elm, ac, 
tab, pjrrl 
/S. massive 



5 VERY HARD 
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Oleavase and 
Ftaoture 


Chnnloal Formula 


BEMABXS 

8p Gr, Beactioni 

A = Assoeiated Minerali 


Civ. 110 perf 


H2Be4SiA 


G. 2.595 

Tmsp Pyroelectric. 


Civ. 010 perf 
Fr. fib, comp, 
spin 


Al(A10)Si O4 


G. ± 3.2; 

Not decomp by acids. BB infus. With 
Ck> sol gives a blue color. A. Cordierite, 
Zircon. In gneiss. 


Civ. 010 very perf 


Same as above 


G. ± 3.2. 


Fr. cnch to spin 


H,Na,Ca,Be,Fe,Di,La, 
Ce,Y,Th,Si 


G. 4.26. 


Fr. spin 


NaAKSiOa), 


G. ± 3.4. 


Civ. 010 dist, 100 

less so 
Fr. gran, comp 


(Mg,Fe),SiO, 


G. 3.34. 

Decomp and gelatinizes with HCl and 
HsS04. BB whitens, but is infus. With 
fluxes gives reactions for Fe. Some var 
give reaction for Ti and Mn. (1) Occurs 
as a rock. (2) In basalt, gabbro, talc slate. 
A. Biotite, Bronzite, Hypersthene, Dial- 
la^, Garnet, and Magnetopyrite. Not 
toUh Quartz. 


Civ. 101 faint 
Fr. cnch 


SiOa 


G. 2.3. 


Civ. octdl 


[Al(OH,F,Cl)aAla 
SiaO,^ 


G. 2.875. 

Transparent. 


Civ. R very seld 

dist 
Fr. cnch, comp, 

spin, stky, fib. 


SiO, 


G. ± 2.7. 

Gen horizontal striations on I. BB alone 
unaltered. With soda dissolves with 
effervesc. Unacted upon by mere. Sol 
only in HF. A. Very widely distributed. 


gran 







Clv. 100 dist 

Fr. in the large, 
even to cnch ; in 
the small, fn 
spin 

Fr. stky, gran, 
comp, spin 



AlgSiaO,. 



SiO, 



Al„Caa4(OH)ioSi2oO 



77 



G. 3.41. 

Trsp to Trsl. 

G. ± 2.7. 

BB, see Quartz. Either trsp or trsl. A. 
(1) In clefts and rounded cavities of Mel- 
aphyre. Quartz, Zeolites, Calcit«. (2) In 
ore veins. (3) Deposits of Siderite and 
Limonite. (4) Flint in chalk. 



G. ± 3.4. 

Xls often show many facets. BB fus with 
intumesc to agmshor bmsh glass. With 
fluxes gives iron reac. Alter ignition 
completelv decomp by HCl. 
A. In older limestones and deposits of 
Magnetite, Pyrite, Magnetopyrite, Blende, 
Galenite, Pyroxene, Aplome-Gamet, Chlo- 
rite, Biotite. 
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III MINERALS OF NON-METALLIC LUSTRE 



Name 


Luftre 


Color 


Hardm 


Ciyital 8yit«m 
Habit and 
Structure 


Qamet 

(Carbunculus 
Varieties: Grossu- 
lante Ca-Al garu, 
Pyrope Mg-Al 
gam, Almandite 
Fe-Al garn, Spes- 
sartite Mn-Al garn, 
Andradite (or Ap- 
lome) Ca-Fe garn, 
Bredbergite Ca- 
Mg-Fe garn, Uwa- 
rowit Ca-Cr garn) 


vitreous, resinous 


in all colors but 
hive; most fre- 
quently red, 
brown, green, 
black 


7 


Ism 

H. dodecahe- 
dral, icosi- 
tedrahe- 
dral 

S. 


Axinite 

(Thumite) 


vitr, partly adm 


brown, gray 


7 


Trd 

H, tabular 

S. massive 


Toiinnaline 

(Schorl Varlis 
brown Var II is 
red) 


vitreous 


in all colors; 
principally 
black, brown, 
and green 


7 


Hex 

H, rhdl, elm, 

ac 
/S.masv, insp 


loUte 

(CJordierite, 
Dichroite) 


vitreous, resinous 


blue, gm, gry, 
brn 


7 


Orm 

H» colimmar 

8. masv, insp 


Boracite 

(Parasit, 

Stasfurtit) 

Dimorphic 


vitreous 
adamantine 


wh, gry, gmsh 


7 


Ism and 

Orm 
H. hxdl, 

dodl, tetr 


Danburite 


vitr to greasy 


pi yel, brn, claa 


7 


Orm 
H» prsm 


Andalusite 
(Chiastolite) 
Dimorphic with 
Cyanite 


vitreous, resinous 


rd, gry, brn 


7 


Orm 

H. elm, ac 

iS. massive 



5 VERY HARD 
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Cleavage and 
Fract\ire 



Fr, comp, spin, 
gran 



Civ. 010 distinct 
Fr, shelly 



Fr, conchoidal, 
stalky, fib, gran 



Civ. 010 distinct 
001, 100 indist 
Fr. compact 

Civ. of ism octl in 

traces 
Fr. conchoidal 



Civ. 001 indist 
Fr. unvn, sb cnch 

Civ. 110 perfect 

iioAiro,9r 

Fr. stalky, 
fibrous, com- 
pact, splintery 



Chemical Formula 



Ca-AlG.-Al^CaaCSiOOa 
Ca-Fe " Fe2Ca^(Si04)3 
Ca-Cr " CaaCr^CSiOJa 
Fe-Al " Al^FeaCSiOO, 



H2(Ca,Fe,Mn)4 

B 0(Al,Fe)3(Si04): 



(Mg,Fe,Na2,Li2,H2 

(A10)2)»Si3202o 



(Al,Fe).Mg3Si.O 



28 



Mg,aB..O; 



so 



CaBe SiOg 
A1(A1 0)Si04 



BEMABK8 

8p Or, Beaotiont 

A =» Assoeiated Minerals 



G. 3.1-4.3. 

Most var fuse easily to light-brown or 
black glass. Almost all var react for Fe. 
The other leac vary with the bases. 
Almost all are decomp after ignition by 
HCl, and usually with sep of gelatinous 
silica. A. Almandite, Spessartite in the 
older slates and in granite. Melanite in 
basalt, nephelinite, Leucitite, etc. Aplome 
in deposits of A^gnetite, Pyrite, Blende, 
Galemte, etc. Fyrope in Serpentine. 
Grossularite (Hessonite) in older lime- 
stones, imbedded in older slates, constitu- 
ent of Eklogite; in deposits of Magnetite. 



G. ± 3.3. 

Not decomp by acids. Gelatinises with 
HCl. Fus easilv with intumesc, and im- 
parts pi grn to n, and fus to dk-gm to blk 
glass. With borax an amethyst-colored 
bead in O.F. Fused with KHSO4 and 
fluorite on platinum wire nves grn fl. 
A. In clefts of Hornblende slate, diorite, 
etc. In deposits of Blende, Arsenopyrite, 
etc. 

G. 2.9-3.3. 

Dichroic. Pyroelectric. Rubellite infus, 
but becomes paler. Not decomp by acids. 
BB most var fuse with intumesc, and give 
reac for Fe and Mn, and with mixture of 
KHSO4 and CaFs strong reac for boracic 
acid. After fusion i>erfectljy decomp by 
H^04 and gelatinizing with HCl. A. 
Almandite, Beryl, Topaz. In older slates. 
In and on granite. 

G. ± 2.6. 

Only partially decomp by acids. BB 
loses transparency and fuses. A. Alman- 
dite, Schdrl. In gneiss, granulite, granite. 

G. db 3. 

Masv var gives water in closed tube. 
BB fus to white xline pearls, coloring fl 
grn. With Co sol assumes deep-pink 
color. Mixed with CaO and heatea on 
coal gives fl deep-blue color. 
A. Gypsimi, Anhydrite. 

G. db 3. 

Trap to Trsl. 

G. ± 3.1. 
Weathering. BB infus. With Go sol, a 
blue color. Not decomp by acids. 
A, Almandite, Tourmaline, Rutile. In 
the older slates, granita 



8 
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NanM 



Stanrolite 

(Granatite, 
Staurotide) 



Beryl 

(Emerald) 



Endase 



Zircon 

(Hyacinth) 



Galinite 

(Zinkspinell) 

Fhenacite 



OhrTSoberyl 

(Alexandrite) 



Spinel 

(Picotite) 



Lustra 



vitreous 



vitreous 



vitr to pearly 



adamantine 
resinous 



Oolor 



rdsh bm, blk- 
bm, blk 



gm, blue, wh, 
yel, red 



vitr greasy 



vitreous 



vitreous, resinous 



vitreous, resinous 



clss, grash, blush 



clss, and in all 
colors, espe- 
cially brn, 
yel, and gry 



gry, grn, yel, brn 



clss, yel, rose, 
bm 

green, yellow 



blk, red, grn, 
blue, brn 



Crystal 8yst«m 

Habit and 

Struoture 



7.5 



7.5 



Orm 

H, elm, ac 



Hex 

H, elm ac 

S. massive 



7.5 



7.5 



7.75 



7.75 



8 



8 



Mel 
H, prsm 

Ttrg 

H, elm, ac, 
pyrl 

S. inter- 
spersed 



Ism 
H, octl 

Hex 
H.rhdl 

Orm 

JEf. thick tab, 
short elm, 
pyrl 

/S. inter- 
spersed 

Ism 

H. octahe- 
dral 

5. inter- 
spersed 
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Fraoture 



Civ. 010 distinct 



Civ. bas dist 
Fr. stky 



Civ. 010 
Fr. conchoid 

Civ. 110 dist 
Fr. comp 



CZv. octl 
Fr. cnch 

CZv. 1120 dist 
Fr. cnch 

Fr, compact 



Chemleal Formula 



(A10)4Fe(A10H)(Si04), 



Al,Be,(SiO,). 



H Be Al Si 0. 



ZrSi O4 



(Zn,Fe)(A10,), 



BcaSiO* 



Be Al,04 or Be 
(AlO,), 



Fr. compact 



MgAljO* or MgCAlOa), 



BEMABKS 

8p Gr, Beactiont 

A»Anooiated Minerals 



G. ± 3.6. 

Often in twins. BB infus, except the Mn 
var, which fuses to a black magn glass. 
With fluxes reacts for Fe and smts for Mn. 
Imperfectly deoomp by H1SO4. 
A. Almanoite, Cyanite. In mica slate. 



G. db 2.7. 

BB unchanged or becomes clouded. Glass 
with borax, dear for beryl; fine grn for 
emld. Slowly sol with mere, without 
leaving siUceous skeleton. Undissolved 
by acids. A. Tourmaline, Topas, Triphy- 
line. In mica slate, chlorite slate, and m 
granite. In tin ore veins. 



G. 3.103. 

Trsp Tleschr Electric by friction. 



G. 4-4.7. 

Infus. The colorless var are unaltered; 
the red becomes clss. Not perceptibly 
attacked by mere. Powder is deoomp by 
fus with soda on platinum wire, and it the 
product is dissolved in dilute HCl, gives 
the characteristic orange color with tur- 
meric paper. A. In eruptive rocks, both 
the older granite, svenite, and the newer 
basalt. In clefts of the older slates with 
Diopside Garnet, Chlorite. 



G. 4.3. 



G. ± 3. 



G. ± 3.7. 

Xls often seem hex. Insol in acids. BB 
alone imaltered. With soda the surf is 
merely rendered dull. With borax or 
mere fus with great difficulty. With Co 
sol the powder gives a bluh color. 
A. Beryl, Phenacite, Almandite, Tour- 
maline. In mica slate and granite. 



Smts in twins. BB alone infus. Red var 
changes to bm or blk, and becomes opaque. 
On cooling becomes gm, then nearly dss, 
and finally resumes its red color. Slowly 
sol in borax and mere, with which it 

gives rdsh bead, becoming gm by cooling, 
ol with difficulty in HSO4. A. Pyrox- 
ene, Chondrodite, Biotite, Graphite. In 
the older limestones. In basalt and talc 
slate. 
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m MINERALS OF NON-METALLIC LUSTRE 



Name 



Topaz 

(Topazius, 

PVTophysalite, 

Pnysalite,Pycmte) 



Oonindum 

(Ruby, Sapphire) 



Diamond 

(Adamas) 



Luttre 



vitreous, ada- 
mantine, and 
on pearly 



vitreous, resinous 



adamantine 



Color 



yel, pi blue, wh, 
pi grn, pi red 



blue, red, gm, 
gry, brn, wh 



in all colors, 
most fre- 
quently wh, 
gry, yelsh, 
bmsh 



Hardnf 



8 



9 



10 



Cryital Syttem 

Habit and 

Structure 



Orm 

H. elm, ae 

S. insp, masv 



Hex 

H. elm, thick 

tab, pyrl, 

rhdl 
S, masv, insp 



Ism 

H. octl, dodl, 

hxdl 
8. masv, insp 

seld 

globular 
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Cleavage and 
Fracture 


Chemical Formula 


BEMABKS 

8p Gr, Beactlont 

A = Associated Minerals 


Civ. bas perf 
Fr. stalky 

Civ. R dist 

basal dist 
Fr. gran, comp, 

spin 

Civ. Ill hly perf 


Al(Al(F,0))Si04 

AlA 

C 


G. ± 3.5. 

BB infus. Some var take a wine-yel or 
pink tinee when heated. Fused in open 
tube with mere gives reac for F. With Co 
sol the powder gives fine blue. Only 
partly attacked by H1SO4. A. In tour- 
maline slate, in and on granite. On tin 
ore deposits. 

G. ± 4. 

BB unaltered. Slowly dissolved in borax 
and mere to a clear glass, which is clss 
when free from iron. Not acted upon by 
soda. Finely powdered mineral gives blue 
color with Co sol. Not acted upon bjyr 
acids. Friction develops electricity. A. 
In independent deposits. Magnetite, 
Chlorite. In older limestones and granite. 
In basalt. 

G. 3.5. 

Xls often rounded. Bums to COx. Is not 
acted upon by acids or alkalies. Almost 
alwavs loose. In washings, with decom- 
posed Peridot. 



TABLE OF ELEMENTS 



[The Atomic weights are calculated on the basis of O » 16.] 



Name 



Aluminum. . 
Antimony. . 

Argon , 

Arsenic 

Barium 

Bismuth 

Boron 

Bromine 

Cadmium. . . 
Caesium — 

Calcium 

Carbon 

Cerium 

Chlorine 

Chromium. . 

Cobalt 

Columbiiun. 

Copper 

Dysprosiiun, 

Erbium 

Europium. . 

Fluorine 

Gadolinium. 

Gallium 

Germaniimi. 
Glucinimi. . , 

Gold 

Helium 

Hydrogen. . . 

Indium 

Iodine 

Iridium 

Iron 

Kjypton 

Lanthanum. 

Lead 

Lithium 



SymlMl 



Al 
Sb 

A 

As 

Ba 

Bi 

B 

Br 

Cd 

Cs 

Ca 

C 

Ce 

CI 

Cr 

Co 

Cb 

Cu 

Dy 

Er 

Eu 

F 

Gd 

Ga 

Ge 

Gl 

Au 

He 

H 

In 

I 

Ir 

Fe 

Kr 

La 

Pb 

Li 



Atomle 
Weight 



27.1 
120.2 

39.9 

75.0 
137.37 
208.0 

11.0 

79.92 
112.40 
132.81 

40.09 

12.00 
140.25 

35.46 

52.1 

58.97 

93.5 

63.57 
162.5 
167.4 
152.0 

19.0 
157.3 

69.9 

72.5 

9.1 

197.2 

4.0 

1.008 

114.8 

126.92 

193.1 

55.85 

81.8 
139.0 
207.10 
7.00 



State* 


Dlfooyerer 


Date 


Solid 


Woehler 


1827 


ti 


Valentine 


1460 


Gas 


1 Rayleigh and ) 
( Ramsay 


1895 


Solid 


Schroeder 


1694 


n 


Davy 


1808 


n 


Agricola 


1529 


tl 


Davy 


1807 


Liquid 


Balard 


1826 


Solid 


Stromeyer 


1817 


u 


Bunsen 


1860 


It 


Davy 


1808 


(( 


Ancients 


• • • ■ 


11 


Berz. and Hisinger. . . 


1803 


Gas 


Scheele 


1774 


SoUd 


Vauquelin 


1797 


« 


Brandt 


1733 


« 


Hatchett 


1803 


« 
it 
(( 
it 

Gas 


Ancients 


• • • • 


Mosander 


1843 


Moissan 


1886 


Solid 

tl 






de Boisbaudran 


1875 


tt 


Winkler 


1886 


tt 


Woehler 


1828 


tt 


Ancients 


• « • • 


Gas 


Ramsay 


1895 


tt 


Cavendish 


1766 


SoUd 


Reich and Richter. . . 


1863 


(( 


Courtois 


1812 


(( 


Tennant 


1804 


tt 


Ancients 


• ■ • • 


Gas 


Ramsey 


1895 


Solid 


Mosander 


1839 


tt 


Ancients 


• • • • 


tt 


Davy 


1818 



* At ordinary temperatures. 

ns 
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Name 



Lutecium 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Neodjrmium 

Neon 

Nickel 

Nitrogen 

Osmium 

Oxygen 

PaUadiimi 

Phosphorus 

Platinum 

Potassium 

Praseodymium — 

Radium 

Rhodium 

Rubidium 

Ruthenium 

Samarium 

Scandium 

Selenium 

SiHcon 

Silver 

Sodium 

Strontium 

Sulphur 

Tantalum 

Tellurium 

Terbium 

Thallium 

Thorium 

Thulium 

Tin 

Titanium 

Tungsten 

Uranium 

Vanadium 

Xenon 

Ytterbium 

(Neoytterbium) 
Yttrium 

Zinc 

Zirconium 



Symbol 



Lu 
Mg 
Mn 

Hg 

Mo 

Nd 

Ne 

Ni 

N 

Os 

O 

Pd 

P 

Pt 

K 

Pr 

Ra 

Rh 

Rb 

Ru 

Sa 

Sc 

Se 

Si 

Ag 

Na 

Sr 

S 

Ta 

Te 

Tb 

Tl 

Th 

Tm 

Sn 

Ti 

W 

U 

V 

Xe 

Yb 



Zn 
Zr 



Atomic 
Weight 



174.0 
24.32 
54.93 
200.0 
96.0 
144.3 
20.0 
58.68 
14.01 
190.9 
16.00 
106.7 
31.0 
195.0 
39.10 
140.6 
226.4 
102.9 
85.45 
101.7 
150.4 
44.1 
79.2 
28.3 
107.88 
23.00 
87.62 
32.07 
181.0 
127.5 
159.2 
204.0 
232.42 
168.5 
119.0 
48.1 
184.0 
238.5 
51.2 
128.0 
172.0 

89.0 
65.7 
90.6 



State* 



SoUd 

it 



(( 



Liquid 
Solid 



« 



Gas 
Solid 
Gas 
Solid 
Gas 
Solid 



tt 
ft 
It 
It 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tl 
tt 
tt 
tt 
tt 
tt 



Gas 
Solid 



Dliooyerer 



Date 



tt 
tt 
tt 



Davy . . . 

Gahn 

Ancients. 
Hjelm. . . 



Ramsay . . 
Cronstedt. . 
Rutherford 
Tennant. . . 
Priestley. . . 
Wollaston . 

Brandt 

Wood 

Davy 



Curie 

Wollaston 

Bunsen 

Glaus 

de Boisbaudran. 

Nilson 

Berzelius 

Berzelius 

Ancients 

Davy 

Davy 

Ancients 

Ekeberg 

Klaproth 

Mosander 

Crookes 

Berzelius 

Cleve 

Ancients 

Klaproth 

De Luyart 

P^ligot 

Sefstroem 

Ramsay 

Marignac 



Woehler(?) 

Mentioned by 
Paracelsus 
Berzelius 



{ 



1 



1808 
1774 

• • • • 

1782 

• • • • 

1895 
1751 
1772 
1803 
1774 
1803 
1669 
1741 
1807 

• • • • 

1903 
1803 
1860 
1845 
1888 
1879 
1817 
1823 

• • • • 

1807 
1808 

• • • « 

1802 
1798 
1843 
1861 
1829 
1879 

• • • • 

1794 
1786 
1841 
1830 
1895 
1872 

1843 
1540 
1824 



* At oxdinary temperatures. 
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MOHS'S SCALE OF HARDNESS 

DEGREE. 

1 Talc. 

2 Gypsum or Halite. 

3 Calcite. 

4 Fluorite. 

5 Apatite (crystallized variety), 

6 Feldspar (Adularia). 

7 Quartz. 

8 Topaz. 

9 Corundum. 

10 Diamond. 



SCALES OF FUSIBILITY 



plattner's. 



1. Such as fuse to a bead, (a) Easily. (6) With difficulty. 

2. Such as fuse only on the edge, (a) Easily. (6) With difficulty. 

3. Such as are infusible. 



VON kobbll's.* 

1. Stihnite. — Fusible in candle flame in coarse splinters. 

2. Natrolite. — Fusible in candle flame in fine splinters. Easily fused before 

the blow-pipe in coarse fragments. 

3. Almandite, or Iron Alumina Garnet. — Infusible in candle flame, quite fusible 

before the blow-pipe in coarse fragments. 

4. Actinolite, — Fusibility less than Almandite and greater than No. 5; fusible 

in coarse splinters. 

5. Orthocluse^r-Fuaihle in fine spHnters. 

6. Bromite. — Only rounded on the edges in very fine splinters. 

*Tliiir irtlSd '<UiIy'ii<ia]e VftfcHHfed Co in tbA preceding pages where numben expressing fusibilitiei 
are used. 



INDEX 



Tb« Dun«B indented a: 



ot synonynu. In tht toUowiag liM tl 



■e dewMbad. The 



. Ltolite,60 

nvicolit^ 90 
A>ufluit«, 23 
AikiDiM. 12 

Alabsadite, 24. n2 
Alaunnpatii, 83 
Albita, Be, 101, 104, 105, 109 



AUophane. 78 

Almandlte, 99. 103, 1 



Aixursntite, 70 

Amber, 70 
AmWyggnits, BB 
Amphibole, II, 11 
56, 102, 103, 10 
Analcim. US 

Anntose, OB, 104 



Andulam, 104 



AnGydiil 



76 



Anksrite, 8~ 
Amubervto. 4S, 66 
Anorthito, 10 e 
AnthophyUite, 
ADthndte. 28 
AnOmonblen 



18, 37, 



ende,36 

*, B,' B, 14, IS, 17, 
ictel 2 



pasea with odd i 
d" KemackB. 



Apatite, 26, 35, 16, 47, 59, 91, 
93. 101, lOS, 109 

Atdome. 113 

Aplome-Cainet, 86, 99, 101, 
103, 109, 111 
Apoph^Hlite^ 90, 96, 99 
Aragonite, 82 
Arfvedaonito, 102 
AisentiW, 7. 14. 17, 23, 37, 77 
Awyrodite, IS 

Arkaouto, 98, 99 

AraenbloUie. 66 



okupfer, 8 
oaickel, 2 
uDJokelkiM. 8. 30 



ArMDOlitti, 74 
Aieenopyrite, fi, 7, 10, 13. 19, 
29. 33, 35, 43, 46. 47, 83. 
86. 93. 109. 113 
Asbeatiu. 64 
Asbolite. 28. 61. S3 
ABphaltum, 2S. 32 
Aetroph^llite, 42, 60 

101, 103, 104 






e. 40 



9, 106 



Bsbioitonite. 100 
Barits, 3, 5, 7, 9. 13, 16, IT, 19, 
21, 23, 25. 29, 31, 33, 35. 
37, 39, 41, 46, 47, 49, 76, 
81, 95 
Baryteg, 76, 86 
BarytocalcLtB, 83, 84, 86 
Burytophyliit, 102 
Basalt, 47, Kl, S3, 93. 09. 

105. 107, 113 
Basalt tufa, 106 
BasalUo Hoinbleode. 46 
Baatnftate,44 



Berthierite, 18. 87 

Beryl, 27, 31, 39, 46, S6, 91, 

113, 114, 116 
Beryllonita. 100 



Bieberitft 7( 
Binnite, 16, 

Biolite, 68, 



BiemuthiuiU, 14, 85 
BiHnutJte, 84. 91 

mutoipharit, 84 

iterepath, SB, 88 
umiaoui day aUls. 33 
QinouB Coal, 28, 33 

.jok Jaek. 84 

lattertBllurerj, li. 22 



imonglan 



14 



■ lasur. M 

me. 3. 6, 7, 0. 11. 13, 16, 
17. 19, 25, 23, 32, 33, 35. 
43, 44, 45, 47, 53, 65. 59, 
67, 71, S4, 87, 89, 95, 103. 

lue ktnne. 68 ' 



Boraiiatn>oaJcit. io 

Botryolit 94 
BoulaDcerit& 16 
Boumaaite, 13, 16, 19. 23 

BrauDUueri, 80 



Bredbuidte, 113 
BratbaupUta, 8 
Brmimcrlto, 86 
Brittle ailrar on, II 



intbleiBn, 80 
intkupferklei. ! 



122 



INDEX 



CMonnilc U, Bl Clinobumite, 106 

Caluniiie, 41, 71, 89. 92, 97 Coal, 41, 63, eS 

CiJumte, 10S Cobftltite, 10, 11 

CUaveiite, 4 Colvmuiite, 86 

Colo Spur, 74 COlwtin, 76 

Calcite. 3. IS, 25. 36. 41. 43. Colondoite, 24 

45. 49. 51, R3. 55. 67, el. Cdumbite, 26, 30, 38 

74, 75. 77, 81, S3. 91, 93, ComiaoD o^t. OS 

95. 87, 101, 103. 107, 111 Comptonit, 96 

Cftiraum Felspar, lOS CopkliM. 62 

CBldum-Sodiuin Felspar. 106 CopisplM, 40 

Caieclanitfl, 74 Copper, 2. 36, G3. S3 

CaLlsite, 62, 102 Coppgr pyntea. 4 

Calomel, 00 Copperas, 64 

Caneriuite. 96 Coquimbite. 68 

Capocianil*. SO CordiBritB, 111, 112 

CamalliU!, 71, 72, 79 Conudum, 89, 6B, 103, 116 

Camotilo. 72 Coealito, 16 

Carpholite, 92 CoCuimiM, 62 

CkrroIIile. S Covellita, 28 

Caasiterile. 7. 9, II. 13. IS. 19, Crocidolile. 86 

34 35, 46. SB, S9, 63 108 Crocoite, 42 

CsIadoaiU. 46 Cronstedita, 60 

Celcstine, 41 CtyoliM, T8 

Cdeatite, 76 Cubaiiite, 8 

Cenrgyrite, 60 Cupreoiu Hydronndts. 64 

Cerent. 94 Cupnto. 33, 3S, 51. 53, 81 

Cetile. 94 Cyuite. 61. 98, 103, lOS, 110, 

CamsHito, 11. 55, 7S, 77, 80, 81 112. H6 

Cervantite, 37. 88 Cylindrit^ 16 

Cbabssite, SS 
Chabaiilfi, 60, 9S 

Chslconthitc, 68 Danburite, 112 

ChBlaedouy. 47. 67. 110 Datolite, 94. 107 

ChalEodte, 3, 16. 22, 33, 63 Deedoinle. 80 

Cbaloodlte, 78 Deamin, 82 

Chalcopbanite, 28 Deweylite. 72 

Cbsloaphyllite. 50 DiatiBH, 93, 107 

ChalsopyriU. 3, 4, 6, II, 15, Dialase, 111 

17. 16. 23, 29, 31, 33, 37, DialoDt, 88 

45, 47. 51, 53, 55, 65, 60, Diamooa, tl6 

77, 76. 81, 85, 96. 103, 100 DiaphoriM^ 14 

Challi, 111 Diaapore, 102 

ChHmoait. 60 DiohonM, 113 

Chiaatolite, 68, 112 Dimoiphio. 112 

Childrenite. 60 Dtopnde, 69, 102, 103, 116 

Chili Nitre, 62 DioptaH, 52, 56 

ChiDlite, 80 IHorile, 101, 106 

Chloaothitc. 3, 5, 17, 19, 31. Disthene, 98 

37, 49, 67. 77 DoleriM 105 

Chloaadle. 8 IMomite, 49, 69, 73, 83, 86 

Chlotaigyrite. 00 Domeykitc, 8 

Chlorbramoilber, 48 Dufrenita, 46. 60 

Chlorile. 50, 67. 86. 09, 101, Dufi«ni»ate, 18 

103. 105. 109, 111, 116, Dumortierite. 110 

117 Duuklee RotlislUticeri, 36 

Chlorite Group, 48 Dunn^tfl, 44 

Chlorite slate, 89, 63, 109 Dynnalyte, 30 

Chloritoid, 102 Dyacraate, 8 

Chloiitqxitli, 102 
Chloropal, 32^38, 40 

Chlonpadi, 74 liMelilfl. 106 

OioDdrodita, 108, ItS EbUte, 48 

Ouistiaiiit, 64 EisenEluiE, 20. 38 

CbromeiBanen, 26 EisetikiH, 6 

Cbromite, 21, 26, 49. 60, 61, 66 Eiiensinler. S3 

Chrymberyl, llj Eiaenapath, 32, 86 

CbjvMWolK 32, 36, SO, S6, 80 EkebergiU. 100 

Chcinolite, 110 Eklueite, 113 

Chryaotile, 64, 82, 83 ElxoTlto. 07, 69, 104 

Oniuibw. 6, 33, 36, 61 Electrum, 4 

CSnnalwnte, 19 Embolite, 48. 60 

Cl«ldelit«, 68 EmenLld. 114 

CUiuthalitc^ 14 Emerald Niokd, 50 

Oay, 29, 41, 66, 60, 63, 66, Enaisite. 22, 28, 53 

W, 71, 78, 75, 77, 09 Endliclute, 42 

Cl«aTd»lldit« 104 EnetBtite. 62, 100 
aiuoohlonk 48 Eotphorita, 90 
^.. .„ Bimlote, 101, 108, 109 



Erub«cilB. 2, 
EiTthrite, 3a 

Essonile, 06 
Euchroite, SO 
Euqlew, 114 
Eudialyte, 96 



:«gen, 



Eulyl 



FersuBonito. z4, 34 
Femi^QUB Quart!, 46 

Fettbol, 32 

Feuerblende, 36 
Fibroferrito, 66 
Fibrolita, 110 

FiBohauseustein. 60 

Flint, 110 
FluoriM. 3, 6, 9, 16, 21, 23, 31. 
33, 36, 37, 45, 47. 77, 84, 
80, 63. lOG, toe 
FoTBlerite. 108 

Fovlerite, 100 
Fruidiiiita, 26. 36, 45, 67, 101 



Oaleaa, 77 

Galanito, 3, 6, 7. 0, II, 13, 
15, 16. 17, 10, 20, 31, 33, 
37, 41, 43. 45, 56. 60, 71. 
75. 77, 70, 81, 83, 86, 87, 
80, 05. 103, 109, 111, 113 

Oolmei, SS, 92 
Qanomalite. 78 
Garnet, 26, 33, 36, 69. 01, 99, 

111, 112, 115 
Oaniierit«, 48 
Gay-Lunit«, 68 

Qelbbluen, 74 

Gdbeiwner*, 42 

Gelbolokelkieo, 4 
aehlemte.98 
Oeadiite, 48 

Qaod<B.76 
Oeislorffito, 5, 8, IS. 20, 49 
GibbBta, 74 
Gtauberit& 72 

Glauber's Salt, 62 
Gbiuoodot, 10 
OlauDoiute, 48 
Glauoophajie, 66 
Gmelinite, 88 

Qneiu, 21, 69,71, 85,106,113 
Gold. 4, 7, 11, 13, 16, 21, 43, 89 
Qoalaiito. 66 
G6thit«, 21, 32, 35, 39, 44 

Gramenit, 32 

Gikmeiute. 3S 

Gramiiuitile. 102 

Gnuiatita, 114 

Granite, 27, 31, 36. 46. 66, 
71, 07, 105, 107, 100, 113 

Qianiilila, 113 



Oiulifl& 20, 91, lOG. IOC 
OnHinlekdkiea, S. 20 



QiMO Vitnol. M 
QrMnookite, 42 

GnaioviM, 100 

Ororoilitb, 30 

GranuUritfl, 112. 113 

GrOnbleien. 80 

GrOneiTCDen, 60 

Oiiuuimtite IS 

Oumnueri. 42 
Gununito, 42 

Oynuiit, 72 
ayiMuai,3S,3B.41,ae.e 
flO. 77. 113 



Btiht^ 63. 67, ea 71. 73, 77, 

HaUoysit*, 62 

HiOadulrit, 83 
Hanknte, 78 
Hudynonitc. 78 
Humotome, M 

Hmrite. 35 

HBUBmannite, 24. 31. 35, 101 

HktIymU. 92 

Hnvy Bpu. 76 
Hedenbergite. 94 

Hslvin, 102 
Hfilvite. 102 

Hanatila, 20, 26. 33. 38. 39, 
43. 47, 48. 53, 77, 78, 88 



Sff"' 



Hessite,e 

IIeMaai(«-GarDet.'ia3, 1 
Hnilandits. S2, 83, 91 



Hohn 






milltB. 92 

HoDiEiit^a, 74 
HomblaDdB, M, 99, 101. 103, 
109. 113 

Homrilver. 60 
Hortonolite, 108 

HObnerite. 34 
HumboldtiDD, 40 

Humboldtitc, 94 
Hmnite, 106. 108 

HvHinth. 114 
Hyaiito, 104 
Hyaloptianfl. 106 

HydrsTKTiW. 78 

Hydrohamatit, 38 
HydrotalciM. 64 
Hydrorincite. 68. 70 
Uypenthane, 104, 111 

Uypentheoite. lOS 

Hypochlorite. 01 

HypmUeiiC. 104 



laad Spar. 
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